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ABSTRACT 
 Surviving into late life has been shown to be a highly gendered process because there are 
substantially more centenarian women than men. Women may live longer than men, however, 
they do so at higher rates of disability. The disablement process model (DPM, Verbrugge & 
Jette, 1994) was used as a theoretical model to evaluate two hundred and eight oldest old adults 
from the current Georgia Centenarian Study (2001 – 2009). The DPM is a theoretical model that 
tests the progression of disablement through a pathway from pathology to impairment to 
functional limitations to disability. In this study, the original model illustrates pathology as 
measured through a sum of nine chronic diseases and two single measures of headache and 
arthritis. Impairment is measured by daily interference from pain, functional limitations is 
measured by the Multidimensional Fatigue Inventory (MFI, Smets, Garssen, Bonke & De Haes, 
1995) and disability is measured by the multidimensional functional assessment of older adults 
(Fillenbaum, 1981). In the alternative theoretical model, the Direct Assessment of Functional 
Ability replaces the multidimensional functional assessment of older adults (Fillenbaum, 1981) 
as the outcome to demonstrate a successful aging model. This process also examines external 
factors, dimensions outside of the main pathway, which include intra-individual factors (i.e., 
NEO Personality Inventory tendermindedness and vulnerability, Costa & McCrae, 1992), extra-
individual factors (i.e., social provisions, Cutrona, Russell, & Rose, 1986) and gender, that have 
positive or negative effects on the categories of the main pathway. This research sought to 
examine whether gender contributes to higher levels of impairment for women and men in late 
life. This study included a sample of centenarians and octogenarians, 153 women and 55 men. 
Measures included self-reported diseases, arthritis and headache, pain, fatigue, self-report of 
functional capacity, a direct assessment of functional status, gender, vulnerability, human 
ix 
perspective and social provisions. A univariate analysis found age effects for fatigue, 
instrumental and physical impairment, showing centenarians reported higher levels on each 
measure compared to octogenarians. An age effect was also found for Direct Assessment of 
Functional Ability (DAFS), showing centenarians reported higher levels on each measure 
compared to octogenarians. There was an age and gender interaction for more daily interference 
from headache for centenarian men and more daily interference from pain for all groups except 
for centenarian women. Several measures including fatigue, instrumental activities of daily 
living (IADL) and physical activities of daily living (PADL) impairment, social provisions, 
vulnerability, and tendermindedness were not equivalent across gender groups and those 
measures were adjusted for comparability.  
There were three significant gender differences in instrumental activities of daily living, 
objective activity, and vulnerability. Measures of instrumental impairment and objective ability 
(Direct Assessment of Functional Ability, DAFS) showed women reported to be more impaired 
(IADL) and less able to carry out functional tasks than their male counterparts. Men reported 
feeling less vulnerable than women. 
 Structural equation modeling was used to determine the direct effects, mediation and 
moderating effects of gender on a modified disablement process model for the combined group. 
The model fit well. Fatigue was a pivotal measure within the hypothesized disablement process 
model. Fatigue was the strongest predictor of both instrumental and physical impairment, as well 
as strongly associated with more social provisions. There was one statistically significant 
mediation. The path from social provisions to instrumental impairment was mediated by fatigue. 
This is the first time that the disablement process model was used to specifically look at gender 
x 
effects of disablement through personality facets. This research sheds some light on the 
understanding of how gender plays a role in pain, fatigue and impairment.  
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CHAPTER 1. INTRODUCTION  
 Studies of longevity have a somewhat short history compared to many other areas of 
research within gerontology (Poon, Martin, & Hagberg, 2016). Poon et al. noted that “longevity 
is a highly gendered process, with stronger effects on centenarians” (p. 212). There are more 
centenarian women than men (Poon et al., 2016). To date, very little research has been conducted 
on gendered differences in functional health and disablement in oldest old adults (Austad, 2006; 
Liang & Qu., 2008). In this study, oldest old refers to the classic definition that states those 85 
years and older have reached this status (Suzman & Riley, 1985). This is in contrast to the more 
recent reports that state oldest old is defined for those ages 90 and older (He & Muenchrath, 
2011). What is known is that women live longer than men at every age, yet their morbidity rate is 
higher. Women have been found to have increased functional decline, at a faster rate, starting at 
age of 50 (Liang et al., 2008). Austad (2006) reported that regardless of the cause of death (e.g., 
cancer, disease, accidents), men die at higher rates than women. Masculine behavior has often 
included higher risk behaviors, such as smoking, drinking and other unhealthy practices that lead 
to higher chances of mortality (Austad, 2006). Austad (2006) also noted that women are more 
robust at every age throughout life than men, and this is perhaps one of the reasons why women 
live longer. However, more research is needed to pinpoint what contributes to higher disability 
among oldest old adults.  
One model that may help answer questions about gender differences in oldest old adults 
is the disablement process model (DPM, Verbrugge & Jette, 1994). Verbrugge and Jette (1994) 
defined disablement as, “referring to impacts that chronic and acute conditions have on the 
functioning of specific body systems and on people’s abilities to act in necessary, usual, expected 
and personally desired ways in their society” (p. 3).  
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The main pathway of disablement includes pathology, impairments, functional 
limitations, and disability. Verbrugge and Jette (1994) defined pathology as any “disease, injury 
or congenital/developmental condition” (p. 3). They included both chronic and acute pathologies 
that are detected through medical evaluation and diagnosis (Verbrugge & Jette, 1994). From 
these pathologies, impairments occur leading to functional limitations and disability. They 
further added resources that mediate and moderate the level to which disability affects daily 
living: risk factors, intra-individual factors and extra-individual factors.  
 Although the disablement model encompasses much of the needed factors to explain 
disability, this research narrowed the scope to a modified pathway (e.g., disease, pain, fatigue, 
and impairment), including risk factors (e.g., gender), intra-individual factors (e.g., vulnerability 
and human perspective) and extra-individual factors (e.g., social provisions). I sought to evaluate 
the disablement process model, looking at impairment as it applies to oldest old adults. Further, 
the hypothesized model took into consideration gender differences and similarities among 
women and men. Based on Verbrugge and Jette’s (1994) model of the disablement process, I 
focused on gender, personality and social supports.  
 Verbrugge and Jette (1994) mentioned the concern of measurement validity when 
collecting participant data through surveys and interviews. Therefore, it is important to conduct 
an item analysis, exploratory factor analysis, and measurement equivalence tests to determine 
compatibility. The purpose of this study is to further the knowledge about gendered differences 
and similarities between women and men, to confirm past research and introduce the disablement 
process as a conceptual model in gender differences of the quality of survivorship. 
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CHAPTER 2. LITERATURE REVIEW 
  This research consisted of testing the disablement process model with octogenarians and 
centenarians from the most recent Georgia Centenarian Study (2001 – 2009). To this author’s 
knowledge, currently there is no study that has researched gender differences among 
octogenarians and centenarians using the disablement process model. This model tested the main 
pathway (i.e., disease, pain, fatigue, and instrumental and physical impairments in activities of 
daily living) and a component of each external factor in the DPM (i.e., gender, social support, 
personality) on the main pathway. By testing this model, the goal was to shed light on gender 
differences and similarities in disablement for those in very late life. This study is important, as 
the findings may give us a clearer picture of the differences and similarities among oldest old 
adults and could lead to possible interventions to improve the lives of our fastest growing 
population.  
The following sections include the theoretical application of Verbrugge and Jette’s 
(1994) disablement process model and what each component of the process represents. Next, I 
introduce the modified disablement process model, each factor that will be included in the 
analysis and how it will be applied to octogenarians and centenarians specifically. Further, I 
provide a brief rationale of how each component has been used and why it is now important to 
look at these factors in terms of disablement in octogenarians and centenarians. The final section 
includes the approach and methodology details of the participants, measures included in the 
measurement model, operationalization of each measure, and data analysis steps.  
Theoretical Application 
In Figure 1, the disablement process model (DPM) shows the main pathway, which flows 
from pathology to disability demonstrating what Verbrugge and Jette (1994) “posit a ‘natural’ 
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sequence of events” (p.8). As shown in the main pathway, there are four main components: 
pathology is predictive of impairment, impairment then predicts functional limitations, which 
then predicts disability. Outside of the main pathway, there are three external factors that 
influence (predict) each component in the main pathway; risk factors, and intra and extra-
individual factors. 
 
 
 
 
 
 
 
 
Figure 1. The disablement process model after Verbrugge & Jette, 1994. 
In summarizing the main pathway from pathology to disability, Diaz-Venegas et al. 
(2016) posited older adults’ transition from healthy aging to illness and disablement. Pathologies 
can be measured as acute or chronic disease. Acute pathologies are injuries or disease that are 
short-term, and chronic pathologies are continuous and progressive diseases and/or injuries that 
last long term.   
From pathology, the main pathway moves to impairments. Impairments have been 
defined as dysfunctions in the body. Some of these dysfunctions include significant 
abnormalities that can affect a primary system (e.g., diabetes) that have consequences on other 
important systems in the body (e.g., cardiovascular, renal). As with diagnosis of pathology, 
Extra-individual 
Factors 
Pathology Functional 
Limitations 
Impairments Disability 
Risk Factors 
Intra-individual 
Factors 
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clinical examination and multiple testing is usually conducted to determine the severity of the 
impairment. Stuck, Walthert, Nikolaus, Bula, Hohmann, and Beck (1999) comprised a list of 
health and behavioral factors that contribute to age-related disability including disease burden, 
lower extremity functional limitation, lower levels of physical activity, lower levels of social 
engagement, and poor self-perceived health. Other studies have examined impairment through 
levels of pain. For example, Coelho, Paul, Gobbens, and Fernandes (2007) examined the impact 
of severe pain on well-being for women and men in two age groups, 65 -79 and those 80 years 
and older. They found that the impact of pain was higher for women in both age groups 
compared to men (Coelho et al., 2007). Studies have yet to consider direct gender impacts and 
assessing gender as a moderator within the disablement process model. Immediately following 
impairments on the main pathway is functional limitations.  
In previous studies using the disablement process model, functional limitation and 
disability have been shown to have considerable overlap by the use of ADL and IADL as the 
measurement construct. Functional limitation has been defined as inhibited or restricted ability in 
performance of activities of daily living (Braungart Fauth et al., 2007; Femia et al., 2001; Slaug, 
Schilling, Haak, and Rantakokko, 2016) and as a disability. Slaug et al. (2016) found that 
functional limitations in very late stages of life (80+ years) have been shown to be self-
perpetuating, in that functional limitations beget more functional limitations. These can include 
physical and mental/cognitive disruptions in daily living. Research has identified age and sex 
group differences (Verbrugge & Jette, 1994) finding that women decline at faster rates than their 
counterparts (Allard & Robine, 2000; Diaz-Venegas et al., 2016), but little research has focused 
on those 100 years old and older. Mobility, strength, climbing stairs, sight limitations, effects on 
short-term memory and ability to communicate are some examples of functional limitations due 
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to pathology (Braungart Fauth et al., 2007; Femia et al., 2001; Slaug et al., 2016; Verbrugge & 
Jette, 1994). In other studies, fatigue has also been used as a measure of functional limitation. 
Moreh, Jacobs, and Stessman (2010) examined fatigue as a predictor of ADL dependence and 
difficulty with ADL. They found that for women and men ages 70, 78, and 80 fatigue was 
predictive of both ADL dependence and difficulty with ADL (Moreh et al., 2010). In addition, 
they also found that women in the 78-year-old age group were significantly more fatigued and 
higher in ADL dependence (Moreh et al., 2010). In the DPM, functional limitations lead to 
disability. The overlap between ADL as a functional limitation or a disability will be clarified by 
the current research study.  
Disability is the final component of the main pathway and is the experience of having 
difficulty in any part of one’s life due to physical, mental, or health problems. Research has 
focused on two domains of living to gain insight on levels of disability (Verbrugge & Jette, 
1994). The measure most often used in research are activities of daily living (ADL) and 
instrumental activities of daily living (IADL). Personal care affected by disability may include 
bathing, dressing, and eating (ADL), where household management and paid work affected by 
disability would encompass managing money, paying bills, and using electronic devices 
(Verbrugge & Jette, 1994).  
In the DPM, there are two bold lines above and below the main pathway. These lines 
signify the parts of the DPM that lie outside of the main pathway and consist of risk factors, 
intra-individual factors, and extra-individual factors. The arrows represent how each of these 
outside factors can have associations on each of the components in the main pathway. For 
example, risk factors have a direct association with disease, a separate direct association with 
impairment, a separate direct association with functional limitations, and a separate direct effect 
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in disablement. This type of separate direct association is also repeated for intra- and extra- 
individual factors, in the DPM. These factors (risk factor, intra- and extra- individual factors) are 
included as Verbrugge and Jette (1994) urged researchers to consider a “comprehensive view of 
human activities” (p. 8) where all domains are collected as they shape experiences of the 
disablement process.  
In addition to the DPM focus on predictors of disability, it is also possible that this 
theoretical model can take a reverse perspective that highlights aspects of successful aging.  For 
example, Rowe and Kahn’s (1997) successful aging perspective included three components: 
“low probability of disease and disease-related disability, high cognitive and physical functional 
capacity, and active engagement with life” (p.433). There have been multiple conceptions and 
definitions of successful aging since Rowe and Kahn (1997). Most gerontology definitions are 
limited in how successful aging can be interpreted for oldest old because historical definitions 
require levels of physical ability that octogenarians and centenarians may no longer be capable 
of, but they themselves do not feel diminished (Martin, Kelly, Kahana, Kahana, Willcox, 
Willcox, & Poon, 2015). Thus, subjective perceptions of successful aging come from within the 
individual and not a preconceived scale, thereby improving the interpretation of successful aging 
as relevant to oldest old adults. Alternatives to the successful aging model suggested new 
criteria, subjective health, perceived economic status and happiness (Cho, Martin, Margrett, 
MacDonald, Poon, & Johmson, 2012), and well-being (Cho, Martin & Poon, 2015). In 
populations of oldest old adults, subjective views influence their outlook on aging and what it 
means to be successful (Cho et al., 2015). Using these criteria, the majority of octogenarians and 
centenarians reported being satisfied with their health and happiness (Cho et al., 2012).  Further, 
more octogenarians perceived their economic status favorably when compared to their 
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centenarian counterparts (Cho et al. 2012). In this study, the sample consists of two age groups, 
octogenarians and centenarians. Instead of viewing the links between pathology, impairment, 
functional limitations and disability, reversed scores on the same variables would assess the 
relationship among low levels of disease and high levels of functional capacity resulting in high 
levels of activity.  
Outside the main pathway, risk factors can be defined as demographics, social, 
behavioral and psychological characteristics imbedded in an individual’s lifestyle. Risk factors 
can intervene or exacerbate disease and dysfunction (Verbrugge & Jette, 1994). Past research has 
investigated risk factors, such as sex by dichotomizing the variable, male and female (Braungart 
Fauth et al., 2007; Kingston et al., 2014; Lawrence & Jette, 1996), but stop short of examining 
those 100 years and older. In past research, risk factors within the disablement model have 
included age, gender, social status, living arrangements, and education level (Braungart Fauth et 
al., 2007; Díaz-Venegas, Reistetter, Wang, & Wong, 2016; Femia, Zarit, & Johansson, 2001a). 
Further, inter-individual factors, such as subjective health, social integration, and social isolation 
have been researched in connection of functional impairments within the disablement model 
(Díaz-Venegas et al., 2016; Femia et al., 2001).  
 The two remaining components outside of the main pathway are intra-individual and 
extra-individual factors. Interventions, in the form of intra-individual (within the person) and 
extra-individual intervention “performed or inserted from the outside” (Verbrugge & Jette, 1994, 
p, 8) the person, operate on the main pathway. Extra-individual factors act on the pathology and 
impairment portions of the pathway by utilization of external supports (e.g., personal assistants, 
special equipment and devices, daycare, respite care, meals-on-wheels).  
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 Intra-individual factors act on the functional limitations and disability processes in 
disablement. Having more or less internal resources directly affects how some older individuals 
cope with a developing and progressive disablement (Femia et al., 2001). Intra-individual factors 
or internal resources include lifestyle and behavior changes (i.e., overt changes to alter disease 
activity and impact). Femia et al. (2001) have also included psychological attributes and coping 
(i.e., positive affect, emotional vigor, prayer, locus of control, cognitive adaptation to one’s 
situation, confidant, peer support groups,) as well as activity accommodations (i.e., changes in 
kinds of activities, procedures for doing them, frequency or length of time doing them).  
This theoretical model has been used since its inception to evaluate almost every 
dimension in the model. Researchers have interpreted the DPM in multiple ways. Some 
researchers have used the model and have looked at multiple types of disease and their effects on 
disablement (Phillips & Stuifbergen, 2010; Stuifbergen, Brown & Phillips, 2009). For example, 
Stuifbergen, Brown and Phillips (2009) applied multiple regression and structural equation 
modeling for determining what predictors and moderators influence functional limitations, 
disability, and the quality of life as presented in the disablement process model. These authors 
looked at a sample (n = 442) of adults (ages 27 – 87, M= 55.88) comprised of mostly non-
Hispanic white (92%) women (84%), 70% of the sample was married, and the average length of 
diagnosis was 19 years (Stuifbergen et al., 2009). The sample was drawn from the National 
Multiple Sclerosis Society for the years 1996 – 97. These authors defined disability as an 
inability to perform social functions such as roles and activities (Stuifbergen et al., 2009). 
Stuifbergen et al. (2009) first tested the data through bivariate correlations and OLS regression. 
They noted that the variables correlated with each other as expected and in the expected 
directions. Stuifbergen et al., (2009) tested hierarchical regression models and tested for 
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moderating effects between the explanatory factors and functional limitations and disability. 
Only one model resulted in adequate fit indices, suggested functional limitations showed a direct 
effect on disability, and disability showed a negative relationship with quality of life. Only three 
explanatory variables showed significant direct effects on quality of life, barriers, social support  
and health promoting behaviors (Stuifbergen et al., 2009).  
 Further, Phillips and Stuifbergen (2010) sought to find predictors of disability in women 
with multiple sclerosis (MS) and fibromyalgia (FM). The authors focused only on women due to 
the higher rates of occurrences of these diseases in women than men. They collected 
nonprobability samples of women with MS (n = 118) and women with FM (n = 197). 
Demographics for both groups were mostly comparable, many were married (MS: 56.8%, FM: 
63.5%), mostly White (MS: 81.4%, FM: 81.7%), and had some college education (MS: 62.8%, 
FM: 59.9%, Phillips & Stuifbergen, 2010). These authors examined five domains of the 
disablement process model; interpretations for risk factors included education, age, and duration 
of illness. For intra-individual factors, they included depressive symptoms and social support, 
and extra-individual factors included perceived economic status. Phillips and Stuifbergen (2010) 
applied structural equation modeling and suggested that disability is a function of both 
psychosocial characteristics and functional limitations. For example, depressive symptoms, 
social support, and perceived economic status partially mediated the effects of functional 
limitation on disablement (Phillips & Stuifbergen, 2010). For both groups, depressive symptoms  
explained more of the variance in disability than functional limitations (Phillips & Stuifbergen, 
2010). Structural equation modeling was also used to examine differences across groups. There 
were sizable differences across groups for functional limitations (Phillips & Stuifbergen, 2010). 
For women with MS, depressive symptoms had larger effects on role-physical disability, 
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whereas functional limitations impacted women with FM more. Phillips and Stuifbergen (2010) 
showed the “total effect of functional limitation on RP-disability were more than three times 
greater than that of depressive symptoms” (p. 5). “Indirect effects of Functional Limitations on 
social functioning- disability (.19) and RP-disability (.08) supports a mediation role for 
Depressive Symptoms, Social Support, and Economic Adequacy” (Phillips & Stuifbergen, 2010, 
p.5). In the current study, the focus was on mediation as well as on gender moderation, and this 
author recognizes the contributions that depressive symptoms and economic adequacy provide in 
the model, but depressive symptoms and economic adequacy are not included in this study. 
Other researchers have used the DPM and examined particular effects within the model. For 
example, Kail, Taylor, and Rogers (2018) aimed to determine the “degree to which there are 
racial differences in interrelationships within the disablement process” (pp. 2-3). Kail et al. 
(2018) noted that race can be seen as a risk factor within the disablement process model that may 
show patterns of preceded disability. The authors used a sample from the HRS (Health and 
Retirement Study) consisting of older adults (ages 51 – 61) including 10 waves (n = 21,796). 
Using latent growth curve with random onset estimation, they found that African Americans 
experienced more functional limitations overall, and Hispanics experienced more functional 
limitations than non-Hispanic Whites. Across all of these studies, the DPM has been used to 
assess parts of the declining process. In the following section, I explain each component of the 
modified disablement process as it will be applied to this research. Next, explanations of the 
risks factors (gender), intra-individual factors (personality), and extra-individual factors (social 
provisions).  
Proposed Model Figure 2 shows the hypothesized model for this study. The main pathway 
shows the process of disease predicting pain, this is followed by pain as a predictor of fatigue 
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and finally, fatigue predicting physical and instrumental activities of daily living. Similar to the 
Verbrugge and Jette (1994) model, there are representations of the three external components; 
gender (risk factor), two personality items (i.e., tendermindedness and vulnerability, intra-
individual factors) and social provisions (extra-individual factor). In the following sections, I 
discuss and explore gendered aspects of the disablement process as they pertain to the 
hypothesized disablement process model. More specifically, I examined gender as a moderator 
between aspects of disease, pain, fatigue, ADL, gender, social provisions, and personality.  
 
 
 
 
 
 
 
  
  Figure 2. Hypothesized disablement model.  
  Gender. In research, studies have looked at both sex (biological aspects) and gender 
(socially normative behaviors) differences between women and men. When studies have 
examined sex differences, they are examining biological aspects to aging, such as connections 
between hormonal changes, pharmaceutical interventions, biological attributes in the body and 
decline in cognitive functioning (Austad & Bartke, 2015; Laws, Irvine & Gale, 2016; Zhae, Mao, 
Woody, & Brinton, 2016). When studies have examined gender differences, researchers focus on 
socio-behavioral aspects of living, such as differences in volunteerism (Manning, 2010), 
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willingness to change lifestyle behaviors in the presence of a diagnosis (Chu, Baek, Kim, Stefani, 
Lee, Park, Youm, & Kim, 2015), and the effects of social relationships on health (Elliot, Heffner, 
Mooney, Moynihan, & Chapman, 2018). According to the World Health Organization (2014), 
sex is defined as, “the biological and physiological characteristics that define men and women,” 
and gender is defined as, “the socially constructed roles, behaviors, activities, and attributes that 
a given society considers appropriate for men and women” (p.1). Huyck (1990) noted that related 
terms, such as sex and gender, are variable across research and historical time. The terms have 
been confounded in research within gerontology (Brown, Needham, & Ailshire, 2017; Hassan-
Smith, Morgan, Sherlock, Hughes, Taylor, Lavery, Tomlinson, & Stewart, 2015; Oltan, Monti, 
Gueresi, Bussolotto, Franceschi, & Boggio, 2016). Similar to many gerontological research 
(Zunzunegui, Alvarado, Guerra, Gomeez, Ylli, & Guralnim, 2015) measures can be both sex and 
gender related. This study uses measures that can be tested and interpreted both biologically 
(disease, headache, arthritis, pain, fatigue, and instrumental and physical activities of daily 
living) and gendered (social provisions, vulnerability, and human perspective). Disease, 
headache, arthritis, pain, fatigue, and instrumental and physical activities of daily living also 
share a blend of biological and psychosocial aspects and as these are all self-reported measures, 
and it is unknown if there is an element of social desirability and response bias (Mortel, 2008; 
Sheehan and Tucker-Drob, 2017). In this study, the hypothesized model dichotomizes women 
and men in late life, and the term gender in these comparisons will absorb both gender and sex-
linked differences found in the hypothesized DPM (disablement process model).  
Deeg (2016) has attempted to explain gender differences in health of the very old with 
partial success. Her research indicated, among major explanatory factors of health (e.g., marital 
status, education level, SES, ties to paid labor and division of labor), traditional gender roles and 
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values have a significant effect in the gender gap of disability in later life (Deeg, 2016). Possible 
roots of the gender gap in health stems from behavioral patterns associated with gender roles 
across the life span (Deeg, 2016). For older women, opportunities for education and pursuit of 
occupations that fit their talents occurred substantially less (Deeg, 2016; Miller, MacDougall, 
Tarnopolsky, & Sale, 1993) than for women today. Because of this, women are confined to home 
and child care, low wage work and less participation in physical social activities, leading to 
higher risk of disablement in late life (Deeg, 2016). Further, Freedman, Wolf and Spillman 
(2016) found that over the past three decades, relative to men, women have made smaller gains 
in life-expectancy and disability free years. There is much more to be learned as gender 
continues to play a role throughout the life course and into very late life, in terms of disablement. 
More specifically, does gender play a role in how questions in surveys and interviews are 
perceived and answered? Deeg (2016) noted that some of the differences between women and 
men in level of disability (ADL) could stem from how the questions are interpreted and 
answered by the two groups. It is important to determine whether women and men interpret the 
meaning of questions the same.  
Disease. In recent literature, age-related comorbidity has shaped the conversation about 
successful aging (Penrod, Gueldner, & Poon, 2003; Strawbridge & Wallhagen, 2003). Questions 
that are considered: What models of successful aging have been used? How should successful 
aging be defined? And, who should be defining successful aging? There have been multiple 
models of successful aging used throughout literature (Arnold et al., 2010; Cho, Martin, & Poon 
2012; Randall, Martin Johnson, & Poon, 2012). Successful aging has been attached to physical 
performance, longevity, and the inclusion of some disablements. The term “successful aging” 
itself is called into question whether there are those who can be classified winners and losers in 
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aging (Martin et al., 2014). This becomes problematic as research depends on classifying people 
into groups for analysis. It is unlikely that there will be an all-encompassing definition of 
successful aging, and with the current scope, there may always be older adults who are 
considered not to be successful. Using a sample of octogenarians and centenarians, social 
provisions does not adequately represent social engagement, which is also evaluated when 
considering successful aging. Social provisions do have the elements of social interaction and 
this study explores the dynamics of disease and social provisions both in the aspects of the DPM 
and successful aging. Studies continue to search for ways to define successful aging and one way 
is by looking at how comorbidity is perceived as a threat to feelings of success in aging. 
Strawbridge and Wallhagen (2003) found that despite having comorbidities, women were more 
likely to see themselves as aging successfully. The next few paragraphs will cover comorbidities 
in more detail. 
The number of comorbidities in centenarian studies have varied; Jopp, Boerner, and Rott 
(2016) found their sample of 112 centenarians averaged 5.32 comorbidities, and Andersen-
Ranberg, Schroll, Sci, and Jeune (2001) reported 4.3 comorbidities in their sample (n = 207); in 
contrast, Gellert et al. (2018) sample included 398 centenarians who had only an average of two 
comorbidities. There have been many acute and chronic conditions used to examine comorbidity 
in oldest old adults.  
The following research studies are good examples of the acute and chronic condition that 
have been used to determine prevalence and disablement. Jopp et al. (2016) examined 
hypertension, heart conditions, diabetes, chronic lung disease, ulcers/stomach issues, 
cirrhosis/liver problems, kidney disease, urinary infections, prostate problems, incontinence, 
vison/hearing issues, arthritis, osteoporosis, stroke, falls, pneumonia and cancer. Of these 
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conditions, the diseases that were most common among oldest old adults were cardiovascular 
disease, arthritis and high blood pressure (Jopp et al., 2016). Andersen- Ranberg et al. (2001) 
explored comorbidity through 31 diseases and chronic conditions to analyze the prevalence of 
common illnesses as past and present conditions in a centenarian population. The list was 
extensive to cast a wide net of ailments in order to determine the most prevalent health issues in 
the lives of oldest old adults (Andersen-Ranberg et al., 2001). The items included were 
deficiency in iron, vitamin B, folic acid, hyper/hypothyroidism, diabetes, dementia, 
schizophrenia, bipolar disorder, Parkinson’s disease, epilepsy, hypertension, heart disease, 
stroke, chronic obstructive lung disease, emphysema, asthma, fibrosis, esophagitis, gastric ulcers, 
rheumatoid arthritis, gout and seven other diseases. Along with these comprehensive diseases 
and chronic conditions, the authors also included past surgeries for 17 conditions, including 
ovarian cancer, breast cancer, and colon cancer (Andersen-Ranbergs et al., 2001). These 
centenarians had a mean average of 4.3 diagnoses, with a range of comorbidities between 0 and 9 
(Andersen-Ranbergs et al., 2001).  
In a 2003 study, Evert, Lawler, Bogan, and Perls identified three keys characteristics of 
centenarian morbidity profiles; survivors (onset of disease < 80 years of age), delayers (onset 
between 80 -99 years of age), and escapers (no history of disease before age 100). In this study, 
the authors used 14 age related morbidities from past or present diagnosis; hypertension, 
congestive heart failure, heart attack, cardiac arrhythmia, diabetes, stroke, non-skin cancer, skin 
cancer, osteoporosis, thyroid condition, Parkinson’s disease, dementia, chronic obstructive 
pulmonary disease, and cataracts. When considering heart disease, non-skin cancer, 
hypertension, stroke, skin cancer, osteoporosis, COPD, thyroid disorders, and Parkinson’s 
disease, Evert et al. (2003) found women were more likely to be “survivors” than men. Men 
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were more likely to be “escapers.” Results changed when osteoporosis and thyroid disorders 
were removed, where women were no less likely to be escapers than men, and women were 2.28 
times as likely to be a survivor when compared to men (Evert et al., 2003).  
As seen in the studies above, disease and chronic conditions are measured through some 
common items. Ailshire, Beltran-Sanchez, and Crimmins (2015) researched six major diseases 
including hypertension, heart disease, lung disease, stroke, cancer, and diabetes and the effects 
on functional limitations in centenarians. Kingston et al. (2014) grouped similar diseases and 
conditions into one variable, leaving other diseases and conditions as single entities. Other 
research has focused on one or more specific disease(s) or chronic condition(s) to identify 
particular details in the disablement process, for example, vision, diabetes, cardiovascular 
disease and musculoskeletal conditions to predict disability in older adults (Lawrence & Jette, 
1996).  
What is commonly known is that more often men experience life-threatening diseases 
and the severity of diseases like heart-related conditions and diabetes resulting in higher 
mortality rates (Kingston et al., 2014). Kingston et al. (2014) found that men 85 years and older 
were at higher risk of disability from diabetes, cancer, and respiratory disease. However, women 
experienced more non-fatal diseases, such as musculoskeletal disorders and arthritis (Deeg. 
2016; Van der Pas et al., 2013) that led to higher rates of disability for women. Regitz-Zagrosek 
(2012) noted that both women and men experienced many of the same diseases but face different 
risks and outcomes. Kingston et al. (2014) confirmed that both women and men had similar rates 
of disability from arthritis. Risk of disablement from cognitive impairment was present for both 
women and men ages 85 years and older (Kingston et al., 2014). Disease can lead to functional 
limitations that affect everyday lives of very old adults (Kingston et al., 2014).  
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In this research, a disease variable (summary of diseases) and two separate health 
conditions (i.e., headache and arthritis) were included. Arthritis and headaches were included as 
chronic conditions in past research (Deeg. 2016; Helme & Gibson, 1999; Jopp et al., 2016; Van 
der Pas et al., 2013). Past research has noted arthritis and headache pain being more common in 
women than men age 65 and older (Helme & Gibson, 1999). Helme and Gibson (1999) noted 
chronic conditions including headache and arthritis associated with pain were more common for 
women 70 years and younger, than for adults over 70. Particularly pertaining to aging, a previous 
study noted in older adults (85+) disease was associated with increased pain (Ferrell, Gibson, & 
Helme, 1996). Few studies have included a population of octogenarians and centenarians to 
evaluate the connection between headache, arthritis and pain. For example, Fuh and Wang 
(2017) noted a moderate prevalence of headache pain for adults between the ages of 85 and 96, 
when evaluated across one year. In contrast, Rottenberg, Jacobs, and Stressman (2015) found 
chronic joint pain (arthritis) was more problematic for older adults 85 – 90, but headache pain 
“disappeared” in this age range. Singling out two gendered chronic conditions helps to support or 
counter previous research but has not been tested using the DPM in oldest old adults. This study 
included headache and arthritis as chronic conditions important as predicters of pain. Further, a 
variable that represents the life course will be included, measuring how long a participant has 
had a disease, in years.  
Pain. Bosompra, Ashikaga, O’Brian, Nelson, and Skelly (2002) used pain as a 
component of impairment in the disablement process to, “study the relationship among 
morbidities and arm/shoulder function limitations that breast cancer survivors experience in the 
period following treatment” (p. 338). Defining pain has been somewhat ambiguous; consisting of 
chronic or acute, intensity, and frequency, however, there seems to be little focus on a 
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centralized definition of pain itself. Pain is defined by the International Association for the Study 
of Pain as, “an unpleasant sensory and emotional experience associated with actual or potential 
tissue damage or described in terms of such damage” (Merskey & Bodguk, 1994; Weiner, 2006, 
p. 890). Herr and Garand (2001) urged the use of assessment of pain in older adults when 
considering “function and overall quality of life” (p. 4). Jopp et al. (2016) asked 80 centenarians 
how often they experienced pain, and found that 19% reported experiencing pain often, and 
another 11% are in pain always, totaling 30% for their sample. Further, Eslami, Katz, White, 
Sundermann, Jiang, Ezzati, and Lipton (2017) assessed pain intensity and interference in older 
adults ages 70 – 100, evaluating obesity, gender and disablement. They found that higher pain 
intensity was associated with higher BMI in women, but not in men (Eslami et al., 2017). Also, 
higher levels of inflammation resulted in statistically significantly higher pain interference for 
women but not for men. Because pain directly affects limitations, it is important to include this 
factor within the disablement model.  
Fatigue. To address the lack of clarity in Verbrugge and Jette’s (1994) DPM, this 
research eliminated functional limitation from the main pathway and identified fatigue as a link 
between pain and disability. This is important considering the advanced age of the sample (i.e., 
octogenarians and centenarians) where fatigue may be a better descriptor of their functional 
limitation. Fatigue is said to be a “subjective state of overwhelming, sustained exhaustion and 
decreased capacity for physical and mental work that is not relieved by rest” (Poluri, Mores, 
Cook & Findely, 2005, p. 2). In a study on tiredness (a.k.a. fatigue) of nondisabled older adults, 
Avlund, Damsgaard, Sakari-Rantala, Launkkanen, and Schroll (2002) found that women (38%) 
reported feeling more tired performing daily activities than men (28%). Fatigue is often a 
complaint from older adults, when considering activities of daily living. Moreh et al. (2010) 
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found, of their participants ages 70, 78, and 85, complaints of fatigue assessed during the entire 
study were 29%, 53%, and 68%, respectively. The authors noted an increased prevalence among 
women. Contradicting gender differences in fatigue were found as well. In one study, men in 
lower SES had higher risks of fatigue than wealthier social class men (Avlund et al., 2010). In 
this study, it is hypothesized that there are no mean differences in levels of fatigue, similar to 
other studies where no fatigue differences between women and men were found (Hunter, 
Critchlow & Enoka, 2004; Melzer, Benjuya & Kaplanski, 2000). In the DPM, fatigue leads to 
disablement. In this study, disablement is operationalized as activities of daily living and 
instrumental activities of daily living. Martin, Bishop, Poon, and Johnson (2006) posited that 
personality and health behaviors predicted fatigue across two time points using the earlier 
Georgia Centenarian Study (1988 – 1998). These authors found that age was a significant 
predictor of fatigue, more specifically, older adults were more likely to show increased fatigue 
than younger adults (Martin et al., 2006).  Using data from the more recent Georgia Centenarian 
Study (2002 – 2009), the current study seeks to expand on this research by including fatigue in 
the proposed disablement model.  
ADL/IADL Impairment and DAFS. Disability is the everyday physical and mental 
difficulty in living resulting from disease. Martin, Poon, Kim, and Johnson (1996) explored 
mental and functional health using the earlier Georgia Centenarian Study (1988 – 1998) and 
found centenarians were more likely to need help in going places (84.6%), shopping (54.5%), 
and doing housework (48%) when compared with octogenarians and sexagenarian. When 
considering “ADL and use of assistive devices, all age group comparisons were highly 
significant” (p. 128). Jopp et al. (2016) found three emergent themes when considering near-
centenarians and centenarians and what they find challenging: functional, psychological, and 
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social challenges. Functional challenges were experienced the most (76%); more specifically, 
physical health as ADL (42.7%), mobility (34.7%), and sensory impairment (16%). Martin et al. 
(1996) found similar results where centenarians were more likely to mention functional 
challenges than younger old age groups. Further, when evaluating gender differences, Jopp et al. 
(2016) reported that men were more likely to mention social challenges than women. In 
gerontology research, restrictions in mobility have been measured in several ways or been 
associated with multiple comorbidities; walking speed (Guralnik, Ferrucci, Pieper, Leveille, 
Markides, Ostir, & Wallace, 2000), cognitive tests (Ailshire et al., 2015; Mossakowska et al., 
2014), and depressive symptom levels (Braungart Fauth et al., 2007). But most restrictions in 
mobility have used activities of daily living (ADL) and instrumental activities of daily living 
(IADL), (Braungart Fauth et al., 2007; Díaz-Venegas et al., 2016; Femia et al., 2001; Kingston et 
al., 2014; Lee, Kahana, & Kahana, 2016). 
Gender differences have been found in activities of daily living based on the type of 
activity being performed. For example, Deeg (2016) found that between measures of ADL and 
IADL, IADL clearly showed gender differences in disablement; women reported having 
problems in “usual activities” twice as often as their men counterparts. To show gender 
differences in ADL, Díaz-Venegas et al. (2016) found that men had more difficulty with 
performing housework, laundry and cooking, whereas women had difficulty with medication 
management and money related tasks.  
Some gender differences that arise in research may result from self-reports (Ahmed, 
Vafaei, Auais, Guralnik, & Zunzunegui, 2016; Deeg, 2016). An alternative measure to self-
report are objective measures that examine participants ability through multiple tasks, such as the 
Direct Assessment of Functional Status (DAFS, Lowenstein et al., 1989). One study found that 
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oldest old men performed better than their women counterparts when being assessed with DAFS 
(Davey et al., 2010). It is important to consider an objective assessment in the DPM as this may 
shed light on ability that otherwise may be overlooked. In this study, to reconcile gender 
differences and similarities, it is hypothesized that there will be mean differences found on 
instrumental impairment between women and men.   
Risk factors. Risk factors are demographic characteristics that have been associated with 
levels of disability. In many cases, risk factor in the DPM have included age, race/ethnicity, 
educational attainment, socioeconomic status (SES), marital status, and job position. All of these 
represent intersectionality. Intersectionality specifies inequalities between groups that shape 
diverse experiences of aging and how this relates to “institutionalized activities that maintain 
inequality” (Calsanti & King, 2015, p. 193).  
Risk factors for higher incidents of disablement in late life are being female, however, 
there is evidence that survival without disability is increasing, for women and men (Freedmen, 
Wolf, & Spillman, 2016). Freedman et al. (2016) examined mortality rates among women and 
men 65 years and older and found “substantial improvements occurred for men both with and 
without disability (for all but the oldest age group) and for women in their late 70’s living with 
disability” (p.182). Socioeconomic status (SES) is another risk factor to take into consideration, 
especially when considering gender differences among the very old.  
Social provisions. Extra-individual factors come in the form of external resources. 
Boerner, Jopp, Park, and Rott (2016) stated that “social relationships are important for health and 
well-being” (p. 166). Often, very old adults rely on a spouse, family members, friends or other 
caregivers to help with activities of daily living and other supports they may require (Boerner et 
al., 2016). Social provisions can work as both a predictor and a dependent variable. It is true that 
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increased ADL/IADL could prompt more social support from those closest to oldest old adults. 
In some instances, increased ADL reduces the amount of time spent with supportive individuals 
due to decreased mobility (Yang, 2006). But often research evaluates the impact of social 
support on ADL/IADL outcomes (Boerner et al., 2016; Van Der Pas et al., 2013).  
Social supports sometime allow older adults to remain in their homes and remain more 
active due to those social supports (Van Der Pas et al., 2013). Randall, Martin, McDonald and 
Poon (2010) explored social resources and social provisions as external resources and what role 
they play in determining place of residence in octogenarians and centenarians using a sample 
from the Georgia Centenarian Study from the years 2002 and 2009. These authors found that 
centenarians reported to have fewer social resources than their octogenarian counterparts. Older 
adults experience “shrinking social networks” at an age when they are most vulnerable to the 
effects of disablement (Martin, Grünendahl, & Martin, 2001). Boerner et al. (2016) found that 
children of centenarians were most likely to help with ADL tasks (14%) and those centenarians 
living with someone received help with ADL most likely from a family member (21%). This is 
how social provisions becomes an intricate part of the disablement process, as without this 
assistance disability drastically reduces oldest old adults’ quality of life.   
Personality. Intra-individual factors can be described as internal resources used to 
alleviate or buffer the effects of disablement. Personality and feminine and masculine traits can 
be considered internal resources (lifestyle and behavior changes that could alter disease activity 
and impact in disability, Femia et al., 2001). It has been posited that adaptation in later life can 
be influenced by personality traits (Martin, 2007). A commonly used personality assessment tool 
is the Neuroticism, Extraversion, Openness (NEO) Personality Inventory (Costa & McCrae, 
1992). This assessment tool measures, “the five major dimensions of normal personality: 
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Neuroticism (N), Extraversion (E), Openness (O), Agreeableness (A), and Conscientiousness 
(C)” (Costa & McCrae, 1992, p. 1). To show relatedness among personality and masculine trait 
scales, Tokar, Fischer, Schaub, and Moradi (2000) compared the gender role conflict scale 
(GRCS) and the masculine gender role stress (MGRS) to the five-factor model (FFM). The 
GRCS is designed to assess men’s gender – role conflict experiences. The authors sought to 
establish a relatedness among the scales and in turn, better understand the meanings of the 
personality facets as they relate to masculine behavior. They found “substantial overlap between 
the personality and gender-role variables. The set of Big-Five variables had 48% variance in 
common with the set of GRCS subscales, 36% shared with the set of MGRS variables, and 60% 
overlapping with the combined set of MGRS and GRCS variables” (Tokar et al., 2000, p. 385). 
Other studies have focused on feminine and masculine traits as they pertain to oldest old adults. 
Shimonaka, Nakazato, and Homma (1996) examined 687 older adults (sixties, seventies, 
eighties and centenarians) using the BEM sex role inventory (feminine, masculine, androgynous, 
and undifferentiated) to determine the level of androgyny and its connection to survivorship. 
These authors found significant effects for high feminine traits and significant effects of low 
undifferentiated traits among octogenarians and centenarians. Thus, androgyny among oldest old 
adults is not supported, as posited by past research (Hyde & Phillis, 1979; Hyde, Krajnik, & 
Skuldt-Niederberger, 1991). A later study of endorsement of masculine and feminine traits 
across six age groups, Strough, Leszczynski, Neely, Flinn, and Margrett (2007) found that 
women 80 and older had established feminine identities unlike their younger counterparts (40 – 
59-year-old) who were “more likely to endorse masculine personality traits” (p.393). In the same 
study, the authors reported, “that men’s identification with stereotypical masculine personality 
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traits is consistent across much of the life span” (p. 392). These studies have established a way to 
identify femininity and masculinity in oldest old adults. 
In the FFM, tendermindedness is a facet of agreeableness and vulnerability is a facet of 
neuroticism. Tokar et al. (2000) found that “agreeableness would be related inversely with 
difficulties concerning success, power, and competition and the expression of emotions and 
affection. Perhaps men who are predisposed to be warm, gentle, and cooperative, rather than 
aggressive and competitive, feel less of a press than do their relatively disagreeable counterparts 
to subscribe to society's competitive and emotionally restricted blueprint for manhood” (p.389).  
Scoring high on agreeableness therefore denotes having traditionally feminine traits that are not 
seen as a “blueprint for manhood.” This is an important step in understanding personality traits 
as a displaying of gender specific roles and how they play out as a factor in disablement.  
To this author’s knowledge, tendermindedness and vulnerability items from the NEO-
personality scale have not been used specifically to determine disability in oldest old adults. 
Some aspects of the personality scales have been used to evaluate fatigue in very old adults 
(Martin et al., 2006). The current study aims to use selected personality facets as a predictor of 
disability. 
Further, as research has shown, individuals aging into late life are likely to experience a 
host of impairments; decreased eyesight, reduced hearing, and decreased levels of activity to 
name a few (Braungart Fauth et al., 2007; Díaz-Venegas et al., 2016; Femia et al., 2001; 
Kingston et al., 2014; Lee et al., 2016). The decreases on functionality may be accompanied by 
feelings of vulnerability when facing everyday tasks. However, the facet vulnerability has only 
been used in association with mental health among middle-age people (Siegler & Brummett, 
2000). Siegler and Brummett found significant and negative associations between vulnerability 
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and four domains of well-being (Ryff, 1995): self-acceptance, environmental mastery, positive 
relation with others, and purpose in life. With changes likely to occur in a number of older adults 
and with the evidence provided in Siegler and Brummett (2000), it is plausible to include 
vulnerability in a sample consisting of centenarians. Further, because I am interested in gender 
differences, it is important to determine whether vulnerability plays a stronger role in predicting 
components on the main pathway and ultimately in disablement for women than for men.  
Rationale 
The disablement process model (DPM) has been used to explain patterns of change 
among oldest old adults in a variety of ways (Femia et al., 2001; Kingston et al., 2014). Using 
the DPM as a guide, Braungart Fauth et al. (2007) predicted changes in disability over three 
waves in 300 older adults ages 86, 90, and 94 (100 persons in each group). Most the sample were 
women (69.8%) with a mean age of 89.5 years. Using the grouping identifications of functional 
survivor, chronic disabled, and increasingly disabled, the authors tested a 2-year model and a 4-
year model. They found that in models “age, disease level, lung functioning, physical limitations 
and mastery were significant predictors of differences between a functional survivor (i.e., non-
disabled over time) and the other two groups” (p. 622). In addition, the 2-year model was 
predictive of vision, grip, loneliness, and Mini-Mental State Examination (MMSE) and MIR 
recall; and the 4-year model was predictive of subjective support. Femia et al.’s (2001) model 
confirmed that functional impairments (i.e., grip strength and vision) had a mediating effect on 
disability through functional limitations (i.e., upper body limitation and lower body limitations).  
   Kingston et al.’s (2014) goal was to, “determine potential reasons for the male-female 
disability survival paradox in very old age, in particular the role of specific diseases on disability 
and mortality” (p.5). This study focused solely on the impacts of disease in women and men 85 
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years and older. Their goal was to confirm those 85 years and older were similar to younger age 
groups where women have higher rates of disability than men, but where in younger age groups 
men experience more fatal diseases than women.  
 The rationale for this research is guided by the adapted DPM that will focus on oldest 
old adults’ patterns of disablement, to better understand whether there is measurement 
equivalence within the constructs among women and men, and to determine how these constructs 
are associated with gendered longevity and survivorship. The disablement process model has 
been used to explain change of disablement over time (Braungart Fauth et al., 2007), to 
determine if internal resources mediate or moderate disability (Femia et al., 2001), and how 
gender may play a role in the main pathway (Kingston et al., 2014). Little research has 
considered the inter- and intra-individual factors to determine what factors are associated with 
disablement and how they differ by gender.  
Generally, research that uses the disablement process model has focused their attention 
on the main pathway. The following hypotheses explore the claims in the current literature to 
further determine differences and similarities among oldest old adults. To understand how 
personality, social supports, and disablement in late life all interconnect, the focus must turn to 
the parts of the model that have had less attention (i.e., risk factors, inter-individual and intra-
individual factors). Similar to Braungart Fauth et al. (2007), Femia et al. (2001b), and Kingston 
et al. (2014), the primary purpose of this research is to add to the current knowledge about how 
diverse disablement is experienced by very old adults in a gendered way and to provide 
knowledge to policy makers for better implementation of interventions that focus on the specific 
needs of women and men experiencing different levels of disablement. 
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Research Questions 
1. Based on the hypothesized DPM, are women and men different on the components of the 
DPM? 
a. I predicted that women and men would have no mean differences on fatigue, 
physical impairment, and social provisions. 
b. I predicted that women and men would have mean differences on instrumental 
impairment, human perspective, and vulnerability.  
2. Based on the hypothesized model, is the interrelatedness among the factors the same for 
women and men? 
a. I predicted that the factors would be consistent across both groups; women and 
men.  
b. I predicted that there would be measurement invariance between women and men 
in this sample, for the factor structures in fatigue, PADL/IADL, social provisions, 
tendermindedness and vulnerability. 
3. Based on the hypothesized model, does disease predict the same level of pain for women 
and men? 
a. I predicted that disease would predict high self-reported pain levels for women 
and men.  
b. I predicted that disease would result in higher self-reported pain levels for women 
than for men. 
4. Does pain result in differing levels of fatigue for women and for men? 
a. I predicted self-reported pain would result in higher self-reported levels of fatigue 
for women and men. 
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b. I predicted that women’s pain would result in higher self-reported levels of 
fatigue when compared to men.  
5. Does fatigue result in differing levels of PADL/IADL impairment for women and for 
men?  
a. I predicted that self-reported fatigue would result in higher self-reported levels of 
PADL/IADL impairment for women and men.  
b. I predicted that women’s self-report of fatigue would result in higher self-reported 
levels of PADL/IADL impairment than men.  
6. Does social provisions result in differing levels of PADL/IADL impairment for women 
and for men? 
a. I predicted, overall, social provisions would have a negative effect on level of 
PADL/IADL impairment. 
b. I predicted women would experience more positive effects of social provisions on 
their level of PADL/IADL impairment when compared to their men counterparts. 
7. Do the personality traits of high tendermindedness and high vulnerability result in higher 
self-reported PADL/IADL impairment for women, but not for men? 
a. I predicted that the association between high tendermindedness and high 
disablement would be stronger and positive for women than for men.  
b. I predicted that the association between high vulnerability and high disablement 
would be stronger and positive for women than for men.  
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CHAPTER 3. METHODS 
Participants 
This sample from the Georgia Centenarian Study consists of a population of 
octogenarians and centenarians (centenarians are defined as 98 years or older, N =375) from the 
years 2002 - 2009. However, for the purposes of this study, the sample will include 137 
centenarians and 71 octogenarians (N = 208). The sample was reduced using only those 
individuals who had scored a 17 and above on the Mini-Mental State Examination. In Table 1, 
the participants include 108 women centenarians, 29 men centenarians, 45 women octogenarians, 
and 26 men octogenarians. The majority of the sample is White (n = 173), otherwise they 
identified as African American/Black (n = 35).  
Table 1 
Descriptive Characteristics of the Georgia Centenarian Study (2002 – 2009) 
 Women Men Totals 
 n Percent n Percent n/% 
       Centenarians 108 51.9 29 13.9 137/65.8 
       Octogenarians 45 21.7 26 12.5 71/34.2 
       Total 153 73.6 55 26.4 208/100 
      
       Centenarians       
       Race/Ethnicity      
          White 90 43.3 24 11.5 114/54.8 
          Black 18  8.7 5  2.4 23/11.1 
       Octogenarians      
       Race/Ethnicity      
          White 36 17.3 23 11.1 59/28.4 
          Black  9  4.3  3  1.4 12/5.7 
       Total 153 73.6 55 26.4 208/100 
Education level ranged from less than high school degree (n = 66), high school degree (n 
= 45), some college or trade school (n = 47), and four-year college degree or higher (n = 49), 
with one missing case. This is a unique sample, in that they represent oldest old adults and with 
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this, it is important to note that there is a particularly small sample of men. This is common for a 
sample of centenarians and the inclusion of men in this sample remains important to assess 
gender and disability. This population was composed of individuals who reside in the community 
as well as in skilled nursing facilities and assisted living facilities in 44 counties in Georgia.  
Measures 
 In this section, all the measures are introduced as they will appear in the hypothesized 
model (Table 2). Disease, pain, fatigue and instrumental and physical impairment will be 
reported first, followed by gender, social provisions, and the two personality facets vulnerability 
and tendermindedness. Last, the covariates will be discussed in this section. Scale reliability 
scores for each measure is reported from current literature, but reliability will also be established 
based on the current sample and measures and will be reported in the results section.  
 Disease. Like past studies (Ailshire et al., 2015; Jopp et al., 2016; Kail & Carr, 2017; 
Kingston et al., 2014), disease was measured through a single variable that had summed multiple 
current diseases (Moreh et al., 2010; Patel, Guralnik, Dansie, & Turk, 2013; Vestergaard et al., 
2009). In this study (Table 2), this variable consisted of self-reported diseases and chronic 
conditions including congestive heart failure, any other current heart problems, high blood 
pressure, peripheral vascular disease, anemia, Parkinson’s disease, chronic pulmonary disease, 
diabetes mellitus, and kidney disease.  
 These were the most common indications of comorbidities in the literature (Andersen-
Ranberg et al., 2001; Jopp et al., 2016; Moreh et al., 2010) that most affected limitations for 
oldest old adults, with the exceptions of cancer (breast, pancreatic, skin) that were only found in 
a few cases in the present sample. To also look at effects of disease on the DPM across the life 
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course, a lifetime disease variable was included measuring years of disease. The range of 
diseases in the past for this sample was 0 – 9.  
   Table 2 
Characteristics of Study Variables 
Disablement Process Model Adjusted DP Model Questionnaire 
Disease 
Headache, Arthritis, and 
Lifetime Diseases                     
  
Sum of 9 items of Disease 
 
Fillenbaum, 1981, Poon et al., 
1992 
Impairment Pain Fillenbaum, 1981 
Functional Limitation Fatigue Smets et al., 1995 
Disability PADL/IADL Impairment Fillenbaum, 1981 
 DAFS Lowenstein et al., 1989 
Risk Factors Gender Poon et al., 1992 
Extra-Individual Factors Social Provisions Cutrona and Russell, 1983 
Intra-Individual Factors 
 
Tendermindedness 
Vulnerability 
Costa and McCrae, 1992 
Control Variables Age, Mental Status, Education,  
Race/Ethnicity 
 
 
 
 Some studies included arthritis and headache as indicators of increased impairment in 
oldest old adults (Andersen-Ranberg et al., 2001; Jopp et al., 2016). To analyze individual 
conditions that were not included in the disease summary measure, arthritis and headache were 
added in the model as alternatives to disease to determine the effects on pain, fatigue, and 
impairment in the hypothesized model. To recode the measure, arthritis, the first question was 
whether they had experienced arthritis, and participants answered, 0 = no, and 1 = yes.  If they 
said “yes” to having arthritis, participants then reported, “Arthritis: How much does it limit your 
day-to-day activities?” and answer choices consisted of not at all (0), a little (1), a great deal (2). 
To recode these variables into one variable, I first recoded the second variable, “Arthritis: How 
much does it limit your day-to-day activities?” where not at all (1), a little (2), a great deal (3). 
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Next, I recoded the new variable by merging the first variable whether they experienced arthritis 
and answered, 0 = no with the new variable coded as no (0), yes, but not at all (1), yes, but only a 
little (2), and yes, a great deal (3). Higher scores indicate greater arthritis interference with daily 
activities.  
To recode the headache measure, the first question was whether participants had 
experienced headache, and participants answered, 0 = no, and 1 = yes.  If they said “yes” to 
having headache, participants then reported, “Headache: How much does it limit your day-to-day 
activities?” and answer choices consisted of not at all (0), a little (1), a great deal (2). To recode 
these variables into one variable, I first recoded the second variable, “Headache: How much does 
it limit your day-to-day activities?” where not at all (1), a little (2), a great deal (3). Next, I 
recoded the new variable by merging the first variable whether they experienced headache and 
answered, 0 = no with the new variable coded as no (0), yes, but not at all (1), yes, but only a 
little (2), and yes, a great deal (3). Higher scores indicate more headache interference with daily 
activities.  
In addition to headache and arthritis, I examined a lifetime disease measure made up of 
the following diseases and conditions: myocardial infarction, congestive heart failure, any other 
heart problem, other heart problems, peripheral vascular disease, anemia, seizures, Parkinson’s 
disease, chronic pulmonary disease, kidney disease, high blood pressure, and diabetes. Each 
disease and condition was recoded to represent the disease/condition year of diagnosis for each 
participant with that diagnosis. Next, all recoded variables were summed into a new variable 
called lifetime disease.  
Pain. Jopp et al. (2016) indicated pain as a representation of impairment. In the most 
recent Georgia Centenarian Study (2002 -2009), participants were asked two questions about 
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pain. The first question was whether they had experienced pain, and participants answered, 0 = 
no, and 1 = yes.  If they said “yes” to having pain, participants then reported, “Pain: How much 
does it limit your day-to-day activities?” and answer choices consisted of not at all (0), a little 
(1), a great deal (2). To recode these variables into one variable, I first recoded the second 
variable, “Pain: How much does it limit your day-to-day activities?” where not at all (1), a little 
(2), a great deal (3). Next, I recoded the new variable by merging the first variable whether they 
experienced pain and answered, 0 = no with the new variable coded as no (0), yes, but not at all 
(1), yes, but only a little (2), and yes, a great deal (3). Higher scores indicate greater pain.  
Fatigue. Fatigue has been used as a dimension of functional limitation in past research 
(Avlund, 2010; Vestergaard et al., 2009). Functional limitations were measured through the 
Multidimensional Fatigue Inventory (MFI, Smets, Garssen, Bonke & De Haes, 1995). The 
inventory consisted of 20 items. Examples of the items are, “I dread having to do things myself” 
and “It takes a lot of effort to concentrate on things.” The items were scored as disagree (-1), 
neutral (0), agree (1). Reliability tests showed high internal consistency (α = .84) and 
“convergent validity was investigated by correlating the MFI-scales with a Visual Analogue 
Scale measuring fatigue (0.22 < r < 0.78)” (Smets et al., 1995). The sub-dimensions of fatigue 
were used for initial analysis. There are five sub-dimensions of fatigue, including general fatigue, 
physical fatigue, reduced activity, reduced motivation, and mental fatigue. A higher score 
indicates higher fatigue levels. Each sub-dimension is made up of four items from the MFI to 
indicate a specific type of fatigue. For example, for general fatigue, the four components include, 
“I feel fit,” “I tire easily,” “I am rested” and “I feel tired.” Cronbach’s alpha for the sub-
dimensions ranged from 0.53 through 0.93 (Smets et al., 1994).    
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IADL/PADL impairment. Similar to Jopp et al. (2016), disability was measured with 
the composite variable containing activities of daily living (ADL). For this study, the 
multidimensional functional assessment of older adults contains a scale to assess instrumental 
and physical activities of daily living (Fillenbaum, 1981). The IADL/PADL scale includes 
thirteen items, where a high score indicates low disability (or high activity) on both scales. These 
were recoded so that a high score reflects impairment.  Physical activities of daily living include 
six items, for example, “can you eat” answered with, without help (able to feed yourself 
completely (2), with some help (need help with cutting,) (1), and are you completely unable to 
feed yourself (0)? Inter-rater reliability was .87 on the physical ADL portion of the scale 
(Fillenbaum, & Smyer, 1981).  
 Instrumental activities of daily living includes seven items, for example, “Can you use 
the telephone” answered with, without help (2), including looking up numbers or dialing, with 
some help (can answer phone or dial operator in an emergency, but a need special phone or help 
getting the number or dialing (1), are you completely unable to use the telephone? (0). A high 
score indicates impairment. Inter-rater reliability was .66 on the instrumental health portion of 
the scale (Fillenbaum, & Smyer, 1981).  
In addition to the multidimensional functional assessment, the Direct Assessment of 
Functional Status (DAFS) was used as an alternative measure of activities (Lowenstein et al., 
1989). The DAFS is an objective assessment given to older adults for the purposes of 
determining instrumental activities of daily living through eighty-five observed tasks 
(Lowenstein et al., 1989). The tasks include time orientation, communication abilities, 
transportation, financial skills, shopping skills, eating skills, and dressing/grooming skills 
(Lowenstein et al., 1989), for a maximum score of 93.  For example, under financial skills, a 
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participant is asked to count out money four separate times, with increasing difficulty. The 
interrater reliability of the functional scale was 85% (Lowenstein et al., 1989). Further, the test-
retest reliability for the scale ranged from 98% - 100% for non-impaired older adults 
(Lowenstein et al., 1989). A high score indicates more objective ability.  
Gender. Risk factors are generally represented by demographic characteristics (Femia, 
Zarit & Johansson, 2001; Stuck et al., 1999). Verbrugge and Jette’s (1994) DPM contains more 
comprehensive demographic variables, however, in this study, the focus is on gender differences 
in disablement. Each participant’s biological sex was recorded at the time of the interview and 
was coded male (0) and female (1).  
Social provisions. Past research has associated functional disability with social support 
in terms of functional impairment leading to restricted social involvement (Yang, 2006). Similar 
to this study, extra-individual factors pertain to the resources outside of the individual that can be 
relied on for support. In the GCS, social provisions were measured using twelve 
questions/statements (Cutrona, Russell, & Rose, 1986). For example, participants were given 
statements, “There are people I can depend on to help me, if I really need it,” and “there is no 
one I can turn to for guidance.” All were answered with a Likert-type scale, strongly disagree 
(1), disagree (2), agree (3), strongly agree (4).  Some of the items were recoded so that a high 
score means higher levels of social provisions. The reliability of the test-retest in older adults 
was α = .73 (Cutrona et al., 1986). Like fatigue, sub-dimensions of social provisions will be used 
in the analysis. There are six sub-dimensions of social provisions. These include alliance, 
guidance, social integration, attachment, worth, and nurturance (Cutrona et al., 1986). In the 
GCS, the sub-dimensions are made up of two items each. For example, alliance contains two 
items, “There are people I can depend on, if I really need it” and “If something went wrong, no 
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one would come to my assistance” (reversed coded).  Guidance contains two items, “There is a 
trustworthy person I could turn to for advice, if I were having problems,” and “There is no one I 
can turn to for guidance” (reversed coded). Social integration contains two items, “There are 
people who enjoy the same social activities I do” and “There is no one who shares my interests 
and concerns” (reversed coded). Attachment contains two items, “I have close relationships that 
provide me with a sense of emotional security and well-being” and “I lack a feeling of intimacy 
with another person” (reversed coded). Worth contains two items, “I have relationships where 
my competence and skills are recognized” and “I do not think other people respect my skills and 
abilities” (reversed coded). Nurturance contains two items, “I feel personally responsible for the 
well-being of another person” and “There is no one that relies on me for their well-being” 
(reversed coded). Internal consistency for the full scale was .70 and test-retest reliability for the 
sub-dimensions ranged from .64 to .76 (Cutrona et al., 1986).   
Tendermindedness and vulnerability. Personality traits have been used to understand 
and predict ability to cope (Martin, 2007) and, in turn, have been important aspects in 
survivorship (Baek, Martin, Siegler, Davey, & Poon, 2016). These authors used a sample from 
the most recent Georgia Centenarian Study (2002 – 2009). However, they have yet to be 
employed as predictors to assess gender differences and similarities in the disablement model. 
There are thirty personality facets in the NEO Personality Inventory, but two facets, 
tendermindedness and vulnerability, are particularly important when considering gender 
differences in disablement. Tendermindedness and vulnerability are unique predictors that have 
gendered undertones of femininity and masculinity that may capture disablement within the 
DPM where other facets may not. Tendermindedness is a facet of agreeableness and measures 
levels of sympathy and concern of others (Costa & McCrae, 1992). There are eight items under 
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the tendermindedness facet. Two item examples, “I believe all humans are worthy of respect” 
and “We can never do too much for the poor and elderly” demonstrate tendermindedness. A high 
score denotes tendermindedness, while a low score denotes toughmindedness. The items were 
scored as disagree (-1), neutral (0), agree (1).  The reliability of internal consistency for 
tendermindedness was α = 0.95 (Costa & McCrae, 1992). 
Vulnerability is a facet of Neuroticism (Costa & McCrae, 1992). A high score on 
vulnerability would indicate inability to, “cope with stress, becoming dependent, hopeless, or 
panicked when facing emergency situations. Low scorers perceive themselves as capable of 
handling themselves in difficult situations” (Costa & McCrae, 1992, p.16). Six items make up 
the vulnerability facet, and they were randomly parceled into 3 groups of 2 items each when 
using vulnerability as a latent variable.  Examples of the vulnerability items are, “It’s often hard 
for me to make up my mind?” and “I can handle myself pretty well in a crisis” which show 
opposite levels of vulnerability. The items were scored as disagree (1), in between (0), agree (2). 
A high score denotes being vulnerable and a low score denotes not being vulnerable. The internal 
consistency of reliability for this facet was α = 93 (Costa & McCrae, 1992).  
Covariates. In the Verbrugge and Jette (1994) DPM, demographic characteristics are 
typically included as risk factors, but in this study, in order to keep the focus on gender in the 
DPM, the remaining risk factors age, educational attainment, mental status, and race/ethnicity 
will be considered covariates (Femia et al., 2001; Gondo et al., 2006; Jopp et al., 2016; Kingston 
et al., 2014; Martin et al., 2015; Verbrugge & Jette, 1994). These particular items give an 
intersectional view into the participants’ lives. Intersections of age, educational attainment, 
mental status, and race/ethnicity have impacts on health outcomes for every individual. Age is 
measured as octogenarians, ranging in age from 80 – 89 and centenarian, ranging from 98 – 108.  
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For basic cognitive functioning, the variable used will be the summary score of the Mini-
Mental State Examination (MMSE, Folstein, Folstein, & McHugh, 1975) where a high score 
indicates high cognitive functioning. To determine the degree to which results are consistent over 
time, the test-retest reliability (r = .98) and validity was determined by correlating MMSE scores 
with two scales of the Wechsler Adult Intelligence scale (i.e., verbal and performance scores). 
The MMSE correlated strongly with verbal intelligence, r = 0.78 (p < .001) and with 
performance intelligence, r = 0.66 (p < .001). Ethnicity was coded as White (1) and 
Black/African American (2). No other ethnic groups participated in the study. Finally, education 
attainment is used as an indicator of socioeconomic status. Education attainment ranged from 
zero years through twenty years of education with a mean attainment of 12.31 years.  
Data Analyses 
Descriptive analysis, including means, standard deviations, frequencies and distributions 
were conducted on the risk factors (e.g., gender), the main pathway variables (i.e., disease, pain, 
fatigue, and impairment), social provisions, and the NEO facets, tendermindedness and 
vulnerability using SPSS. I also examined mean comparisons on all major dimensions in SPSS. 
Reliability and exploratory factor analysis were conducted on all factorable measures using 
SPSS. Finally, I evaluated the hypothesized DPM and examined direct, mediating and 
moderating effects of the model using Mplus (Muthén & Muthén, 2010).   
 Missing data. Missing data on the item level was addressed through mean substitution on 
the individual level to create summary variables. Along the main pathway (disease, headache, 
arthritis, pain, fatigue, and impairment), missingness for the disease items ranged from 39 – 50 
participants. Forty-one persons had missing data on headache, 39 on arthritis, and 39 on pain. 
Only 2-9 persons did not respond to the  twenty-item fatigue scale. One to three persons did not 
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respond to the 13-item scale for impairment. Thirty-nine persons had missing data on the DAFS. 
Three to forty-two persons did not respond to the seven-item scale tendermindedness. Two to 
twelve persons did not respond to the five-item scale vulnerability. Two to thirteen persons did 
not respond to the twenty-item scale social provisions. As an operating principle, I used 80% 
completeness as a minimum, then I imputed from individual scores, if any one person was 
missing more than 20% of the scores available on a particular scale. Missing items for these 
scales were computed on the individual level. For example, the measure vulnerability included 
six items. Of these six items, only the mean was calculated if any four of the six items were 
observed.  If fewer than 4 of the variables are observed, those items were considered system 
missing. This would be capturing 80% of the missing through substitution and retaining the cases 
that would otherwise be missing. For the structural equation modeling, missing data of summary 
scores was addressed through full information maximum likelihood (FIML) in Mplus (Muthén & 
Muthén, 2010), where all data were used to develop the estimates of scores on missing variables 
(Schafer, 1997).  
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     CHAPTER 4. RESULTS 
In the following sections, I report the means, distributions, and correlations for the 
variables in the model. Next, I report the reliability for each scale used in the model, along with 
changes made in the course of analysis for each scale. Further, I explain the steps of the 
exploratory analysis and explain how the analysis resulted in the final factor structures that were 
used in the structure equation modeling. The final section shows the results for the measurement 
model established through a confirmatory factor analysis, and the process for analyzing the 
structural equation models, followed by the analysis assessing the mediating and moderating 
effects of gender between social provisions and impairment, tendermindedness and disablement, 
and vulnerability and disablement.  
Descriptive Analysis 
            In this section, means and distribution and univariate analysis for the sample as a whole 
are summarized. Preliminary analyses were performed to ensure no violation of the assumptions 
of normality, linearity and homoscedasticity. The results for skewness and kurtosis are shown in 
Table 3.  
Table 3 
 
Tests of Normality, Skewness and Kurtosis 
 Skewness Kurtosis Min Max 
Fatigue  0.12 -0.59 -20 16 
Impairment  1.18 1.12 0 26 
Vulnerability  1.89 3.99 -6 5 
Tendermindedness  -0.96 1.38 -4 8 
Social Provisions  1.89 1.92 29 47 
 
 Fatigue, impairment, tendermindedness and social provisions were all within normal 
limits. In this sample, vulnerability (Kurtosis = 3.99) scores are skewed towards low 
vulnerability. In a similar study from the Georgia Centenarian Study, similar means were found 
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for vulnerability, suggesting the sample for this self-reported measure is consistently skewed in 
favor of low vulnerability.  
 The means and distributions for the variables in the main pathway are summarized in 
Table 4. For the sample as a whole, participants (n = 129) had experienced just over 2 lifetime 
diseases (M = 2.25, SD = 1.7), this variable captures diseases across the life course. Participants 
(n = 167) experienced headache (M = 0.92, SD = 0.98) however, the mean indicates that 
headache did not interfere with their daily activities. Further, arthritis (M = 0.06, SD = 0.28) did 
not appear to interfere with daily activities, as well. Participants (n = 153) experienced between 
one and two current diseases (M =1.33, SD = 1.21). Participants in this sample expressed low 
levels of pain (M =.36, SD = .77) that did not interfere with their daily activities. For those who 
answered the questions about pain, the majority indicated they had no pain (n = 131). Nineteen 
answered they did have pain, but it did not interfere with daily activities (Women =13, Men = 6).  
Table 4 
 
Mean Characteristics for the Disablement Process Model   
Characteristics    Range 
 M SD n        Actual    Potential  
Lifetime Disease 2.25 1.70 129 0 - 9  0 - 12  
Headache 0.92 0.98 167 0 - 3 0 - 3 
Arthritis  0.06 0.28 169 0 - 2  0 - 3 
Disease 1.33 1.21 153 0 - 6  0 - 9 
Pain 0.36 0.77 168 0 - 3  0 - 3 
Fatigue -4.30 8.33 203 -20 - 16  -20 - 20 
DAFS 66.11 16.17 169 9 - 81  0 - 90 
IADL Imp 3.35 3.22 203  0 - 14  0 - 14 
PADL Imp 1.60 2.22 205 0 - 12  0 - 12 
Tendermindedness 5.19 2.17 200 -4 - 8  -8 - 8 
Vulnerability -4.66 1.94 204 -6 - 5  -6 - 6 
Social Provisions 35.76 2.93 200 29 - 47  12 - 48  
Note. IADL/PADL Imp = Impairment, DAFS = Direct Assessment of Functional Status.  
**p < .01. 
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Twelve participants answered that they had pain and it interfered with daily activities a 
little bit (Women = 7, Men = 5). Eleven answered that pain interfered with daily activities a great 
deal (Women = 9, Men = 2). For the sample as a whole, participants experienced, on average, 
mild levels of fatigue (M = -4.30, SD = 8.33). The variables instrumental ADL (IADL) and 
physical ADL (PADL) were recoded where a high score indicates impairment. On average, this 
group reported relatively higher instrumental ADL impairment (M = 3.35, SD = 3.22) than 
physical ADL impairment (M = 1.60, SD = 2.22). For the measure objective activity, DAFS 
showed a mean of (M = 66.11, SD = 16.17). Means and distributions for the variables outside the 
main pathway are as follows: as noted previously, tendermindedness measures levels of 
sympathy and concern of others (Costa & McCrae, 1992) and this group of oldest old adults, on 
average scored moderately high (M = 5.19, SD = 2.17) meaning they had sympathy and concern 
for those around them. Vulnerability measures levels of capableness of dealing with stress. A 
high score on vulnerability indicates the perception of being vulnerable, where a low score 
would indicate a perception of being capable of handling situations (Costa & McCrae, 1992). 
The sample as a whole showed low levels of vulnerability (M = -4.66, SD = 1.94). Social 
provisions was the last component outside the main pathway. The mean score for the sample as a 
whole was moderate (M = 35.76, SD = 2.93).  
 For the most part, this sample of oldest old adults share similar characteristics when 
looking at the groups of women and men separately. Using t-tests (Table 5) to determine mean 
differences and similarities among the variables, women and men reported similar numbers of 
lifetime diseases, headache, arthritis, disease, pain and fatigue, physical impairment, 
tendermindedness, and social provisions, where no mean differences were found. For the DAFS 
activity there was a significant mean gender difference for women (M = 64.64, SD = 16.31) and  
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Table 5 
Mean Gender Differences in the Disablement Process Model 
Characteristics   Women   Men 
 M SD n M SD n t df 
Lifetime Disease 2.34 1.72 107 1.82 1.53 22 -1.31  127 
Headache 0.87 0.96 128 1.08 1.04 39 1.17  165 
Arthritis 0.07 0.31 128 0.02 0.16 41 -0.91  167 
Disease 1.38 1.27 120 1.12 0.96 33 -1.28  66  
Pain 0.30 0.71 128 0.55 0.91 40 1.57  166  
Fatigue -4.17 8.52 150 -4.67 7.84 53 -0.38   98         
DAFS 64.64 16.31 128 70.71 14.98 41 2.21**   73 
IADL Imp 3.80 3.32 149 2.11 2.57 54 -3.38***  121 
PADL Imp 1.75 2.30 151 1.19 1.94 54 -1.62  203 
Tendermindedness 5.26 2.05 147 5.00 2.47 53 -0.74  198  
Vulnerability -4.45 2.08 151 -5.28 1.32 53 -3.37***  143 
Social Provisions 35.63 2.96 148 36.13 2.84 52 1.04  198  
Note. IADL/PADL Imp = Impairment. DAFS = Direct Assessment of Functional Status.  
**p < .01, ***p < .001. 
 
men (M = 70.71, SD= 14.98, t = 2.21, p < .01), suggesting that men had higher scores in 
objective ability than women. Separate from this, there were significant gender differences in  
level of instrumental impairment. There were significant differences in scores for women (M = 
3.80, SD = 3.32) and men (M = 2.11, SD= 2.57, t = -3.81, p < .001), suggesting that women had 
more instrumental impairment than men. There were significant differences in vulnerability for 
women (M = -4.45, SD = 2.80, t = -3.37, p < .001) and men (M = -5.28, SD = 1.32), suggesting 
women reported to be slightly more vulnerable than men.  
 To look closer at a life course perspective in disease, variables were evaluated for each 
disease (Table 6). The most common disease was high blood pressure (HPB, n=83), next most 
common was any other heart problems (n=48), followed by peripheral vascular disease (n=35) 
followed closely by myocardial infarction (n=22). The remaining diseases, congestive heart 
failure (n=19), anemia (n=18), kidney disease (n=14), diabetes (n=14), other heart problems 
(n=6), chronic pulmonary disease (n=5), Parkinson’s (n=1) and seizure (n=1) did occur relatively 
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infrequently in this sample. Taking a life course perspective for the four primary diseases, on 
average, this group had HBP for 18 years and had lived with “any other heart problems” for 14 
years. They had lived with peripheral vascular disease for about 12 years, and myocardial 
infarction for almost 17 years.  
Table 6 
Mean Gender Differences in Years of Disease 
Characteristics   Women Men 
 M SD n M SD n t df 
MCI 19.57 19.05 14 11.88 10.25 8 -1.23 20   
CHF 6.88 4.57 17 5.00 1.41 2 -1.26 45 
AOHP 12.71 19.02 34 18.00 21.96 14 0.79 21 
OHP 11.00 15.36 4 14.00 15.56 2 0.22 21 
PVD 13.79 14.01 29 6.67 4.23 6 -2.28 28 
ANM 36.88 30.34 16 1.00 0.00 2 -4.73*** 15 
Seiz 15.00 - 1 - - 0 - - 
Park - - 0 15.00 - 1 - - 
CPD 39.50 48.79 2 8.00 8.88 3 -0.90 1 
Kidney 23.90 25.96 10 19.25 15.65 4 -0.33 12 
HBP 18.73 16.15 70 14.00 12.17 13 -1.00 81 
Diabetes 9.38 8.19 8 14.17 7.47 6 1.12 12 
Note. MCI = myocardial infarction, CHF = congestive heart failure,  
AOHP = any other heart problem, OHP = other heart problems, PVD = peripheral  
vascular disease, ANM = anemia, Seiz = seizures, Park = Parkinson’s disease,  
CPD = chronic pulmonary disease, Kidney = kidney disease, HPB = high blood pressure. ***p < 
.001. 
A univariate analysis of variance (Table 7) was conducted to determine mean differences and 
interactions among the main measures of the hypothesized disablement process model. 
Fatigue F(1, 199) = 20.16, p < .001 showed significant age differences between octogenarians 
and centenarians, suggesting that centenarians reported more fatigue than their octogenarian 
counterparts. There was a significant age effect for instrumental impairment F(1,199) = 62.01, p 
< .001, suggesting that centenarians reported higher instrumental impairment than their 
octogenarian counterparts. There was a significant age effect for physical impairment F(1, 201) 
= 35.60, p < .001, suggesting that centenarians reported higher physical impairment than their  
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Table 7 
 
Age, Gender, and Interaction Effects of Disease, Health Problems, Fatigue, and Impairment 
____________________________________________________________________________________________________________  
Measure   Main Effects Age*Gender Effects  
 Octogenarians Centenarians Age  Gender 
 Women Men  Women Men F F F  
Disease 1.29(1.30) 1.18(0.95) 1.42 (1.30) 1.06 (0.99) 0.00 0.92 0.264 
Headache 0.88(0.75) 0.77(0.92) 0.86 (1.10) 1.47 (1.10) 3.57 1.93 3.814* 
Arthritis 0.30(0.46) 0.04(0.21) 0.05 (0.21) 0.00 (0.00) 1.40 1.50 0.121  
Pain 0.63(0.90) 0.50(0.80) 0.16 (0.57) 0.61 (1.00) 1.65 1.40 4.372*  
Fatigue -7.70(1.60) -8.18(8.70) -2.45 (7.90)  -1.77 (6.80) 20.16*** 0.20 0.006                
IADL Impairment 1.16(1.60) 0.50(1.00) 4.90 (3.20) 3.61 (2.70) 62.01*** 5.06** 0.538   
PADL Impairment 0.24(0.61) 0.31(0.88) 2.40 (2.50) 2.00 (2.30) 34.60*** 0.26 0.494  
DAFS 77.60(4.10) 77.30(4.70) 58.77(16.84) 62.28(19.10) 45.23*** 0.42 0.557 
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical Activities of Daily Living Imp = Impairment. DAFS = Direct 
Assessment of Functional Status. *p < .05. **p < .01. *** < .001. p < .10. 
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octogenarian counterparts. There was a significant age effect for DAFS F(1, 165) = 45.23, p < 
.001, suggesting that octogenarians demonstrated higher objective ability than their octogenarian 
counterparts.  
There was a significant interaction between age and gender for headache F(1,163) = 3.81, 
p < .05, suggesting that centenarian men experienced more daily interference with headache than 
centenarian and octogenarian women and octogenarian men. There was a significant interaction 
between age and gender for pain F(1,164) = 4.37, p = .04, suggesting that centenarian women 
experienced the least daily interference from pain than the other groups.  
Reliability  
Item analyses were conducted on fatigue, impairment, social provisions, 
tendermindedness, and vulnerability for women and men separately to determine the reliability 
for each scale. The reliability for Multidimensional Fatigue Inventory was comparable for 
women (α =.84) and for men (α =.77) as was the reliability for Multidimentional Functional 
Assessment Questionaire (α =.88). The reliability for the Social Provision Scale was similar for 
both women and men (α =.66 and α =.61, respectively) at the item level, but somewhat low. It 
was decided to test the sub-dimensions due to low reliability at the item level. For the original six 
sub-dimension scale there was an overall score α =.70, showing improved reliability over the 
item level summary scores for the combined groups. After eliminating two of the dimensions, the 
final reliability for the sub-dimensions, alliance, guidance, attachment and worth for women and 
men (α =.75 and α =.75, respectively) improved.     
The reliability was inconsistent between the groups for the tendermindedness scale. 
Using all eight items in the scale, reliability was much lower for the women in the sample (α 
=.35) than for the men (α =.55). To improve the reliability for both groups, there was a need to 
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remove several items. For women, removing item 10: “Hard headed and tough minded” 
increased Cronbach’s alpha to α =.45, which is still low. For men, removal of item 12: “No 
sympathy for panhandlers” resulted in a Cronbach’s alpha of α =.60. It was determined that, in 
this group, women and men think very differently about what being tough minded entails. In 
order to determine what items overlap for the two groups an exploratory factor analysis was 
conducted. For both groups item 11 (“can never do too much for the poor”) and item 13 (“human 
needs are a priority”) loaded high resulting in an acceptable reliability for women (α =.63) and 
for men (α =.60). This would show that these two groups have tendencies to think in a 
humanistic fashion. It needs to be noted that an important item (“Hard headed and touch 
minded”), when added to the dimension, lowers the reliability for both groups to an unacceptable 
level (women α =.25, men α =.40). One conclusion of the analysis is to use item 10 (“hard 
headed and tough minded) at face value as a single item measure (Wanous, Reichers, & Hudy, 
1997) for the remaining analysis. In addition, item 11 (“can never do too much for the poor”) and 
item 13 (“human needs are a priority”) were used as a two-item scale in the measurement model.  
 The reliability was also inconsistent between the groups for the vulnerability scale. 
Cronbach’s alpha was α =.53 for women and α =.66 for men. Several steps were taken to 
increase the reliability. The first step removed item 10 (“Often hard to make up my mind”) and 
item 8 (“capable of coping”). Removing items 10 and 8 resulted in the reliability sufficient in 
both groups (α =.70 for women, α =.76 for men). The final scale for vulnerability includes the 
four items that remained and were the same for both women and men (“cool head in 
emergencies,” “handle myself pretty well,” “still make good decisions” and “stable 
emotionally”).  
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Bivariate Correlations   
 The relationships among all of the variables was investigated using Pearson correlations. 
The correlations for the combined group are included in Table 8. Disease was positively related 
to human perspective (tendermindedness), lifetime disease, and headache, suggesting that those 
with more disease had higher human perspective, r (146) = 0.16, p = .05, lifetime disease, r (119) 
= 0.79, p < .001, and headache, r (152) = 0.16, p < .05. Pain was positively related to social 
provisions, headache, arthritis, and DAFS, suggesting that those with more pain had higher 
scores on social provisions, r (160) = 0.16, p < .04, more interference from headache,  
r (168) = 0.28, p < .001, more interference from arthritis, r = 0.18, p < .01, and higher scores on 
the DAFS, r (168) = 0.15, p < .05. Fatigue was positively related to IADL and PADL 
impairment and vulnerability, suggesting that those with more fatigue had higher instrumental 
impairment, r (199) = 0.41, p < .001, physical impairment, r (200) = 0.35, p < .001, and 
vulnerability, r (201) = 0.29, p < .001. Fatigue was also negatively related to social provisions 
and DAFS, suggesting that those with higher fatigue had lower scores on social provisions r 
(199) = -.40, p < .001, and objective ability (DAFS), r (164) = -.32, p < .001. IADL impairment 
was negatively related to social provisions and DAFS, suggesting that those with higher 
instrumental impairment had lower social provisions r (196) = -.36, p < .001 and objective 
ability (DAFS), r (165) = -.53, p < .001. Physical impairment was positively related to human 
perspective and lifetime disease, suggesting that those with higher the levels of human 
perspective, r (197) = .20, p < .01 and lifetime disease, r (127) = .18, p < .05 had more physical 
impairments. Physical impairment was also negatively related to social provisions and DAFS, 
suggesting that those with lower social provisions r (198) = -.25, p < .001 and lower objective 
ability (DAFS), r (168) = -.49, p < .001 had more physical impairments. Human perspective was 
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negatively related to DAFS, suggesting that those with lower objective ability DAFS, r (161) = -
.26, p < .001 had higher scores on human perspective. Vulnerability was positively related to 
headache, suggesting that those with more daily interference from headache, r (163) = 0.16, p < 
.05 were more vulnerable. 
 Vulnerability was also negatively related to social provisions, suggesting that those with 
less social support, r (199) = -.14, p < .05 reported to be more vulnerable. Social provisions was 
positively related to DAFS, suggesting that those with more objective ability (DAFS), r (161) = 
.34, p < .001 had more social support. Lifetime disease was positively related to headache, 
suggesting that those with more headache daily interference, r (129) = 0.26, p < .003 had more 
lifetime disease. Headache was positively related to arthritis, suggesting that those with more 
interference from arthritis r (169) = 0.17, p < .03 had more interference from headache. 
Correlations were also evaluated separately for women and men (Table 9). The following 
correlations show the similarities for women and men. Women and men showed strong 
similarities on disease and lifetime disease, fatigue and instrumental impairment, and 
instrumental impairment and DAFS.  Women and men with higher lifetime disease had more 
disease r (120) = 0.79, p < .001; r (22) = 0.71, p < .001, respectively. Women and men with 
higher IADL impairment reported to be more fatigued, r (147) = .41, p < .001; r (52) = .48, p < 
.001, respectively. Women and men with lower objective ability had higher instrumental 
impairment, r (149) = -.54, p < .001; r (41) = -.44, p < .004, respectively.   
The following correlations show the strong differences between women and men. Only 
men showed a correlation between instrumental impairment and headache, suggesting that those 
with more daily interference from headache, r (39) = .36, p < .02 had more instrumental 
impairment. Pain was positively related to headache and physical impairment, suggesting that  
 
 
5
1
 
 
 
 
 
 
Table 8 
 
Summary of Correlations for Scores of the Disablement Process Model for Women and Men Combined 
 1 2 3 4 5 6 7 8 9 10 11 12 13 
  1. Disease  1  
  2. Pain 0.05  1 
  3. Fatigue 0.05 -0.11 1 
  4. IADL Imp 0.10 -0.11 0.41***    1 
  5. PADL Imp 0.14 0.05 0.35*** - 1 
  6. Human P 0.16* -0.12 0.10 0.08 0.20** 1 
  7. Vulnerability 0.05 -0.12 0.29** 0.09 0.03 -0.05 1 
  8. Soc Pro -0.06 0.16* -0.40** -0.36*** -0.25*** -0.02 -0.14* 1 
  9. Lifetime Dis 0.79*** 0.14 0.05 0.16 0.18* 0.16 0.02 0.00 1 
10. Headache 0.16* 0.28*** 0.12 0.01 0.10 0.04 0.16* -0.01 0.26** 1 
11. Arthritis 0.04 0.18** -0.01 -0.05 -0.09 0.00 -0.02 0.03 0.14 0.17* 1 
12. Education -0.13 -0.00 -0.03 -0.08 -0.09 -0.11 0.03 0.08 -0.07 -0.11 -0.02 1  
13. DAFS -0.15 0.15* -0.32*** -0.53*** -0.49*** -0.26*** 0.00 0.34*** -0.09 0.14 0.05 0.05 1  
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical Activities of Daily Living Imp = Impairment, Human P = 
Human Perspective, Soc Pro = Social Provisions, Lifetime Dis = Lifetime Disease, DAFS = Direct Assessment of Functional Status. 
*p < .05, **p < .01, ***p < .001. 
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 Table 9 
 
Summary of Correlations for Scores of the Disablement Process Model for Women and Men  
 1 2 3 4 5 6 7 8 9 10 11 12 13 
  1. Disease  1 0.26 0.12 0.03 0.30 0.21 -0.18 0.05 0.71*** 0.16 - -0.15 -0.06 
  2. Pain -0.01  1 -0.21 0.16 0.49*** -0.14 -0.16 0.31 0.19 0.54*** -0.10 -0.23 -0.03 
  3. Fatigue -0.04 -0.07 1 0.48*** 0.35** 0.15 0.17 -0.39** 0.06 0.27 -0.10 -0.02 -0.38** 
  4. IADL Imp -0.07 -0.14 0.41***     1 - -0.05 -0.04 -0.49*** 0.10 0.36* -0.12 0.04 -0.44** 
  5. PADL Imp 0.12 -0.07 0.35*** - 1 0.10 0.00 -0.33* 0.38 0.48** -0.09 -0.11 -0.39** 
  6. Human P 0.15 -0.11 0.08 0.11 0.23** 1 -0.14 -0.14 0.15 -0.12 0.11 -0.27* -0.21 
  7. Vulnerability 0.07 -0.10 0.32*** 0.05 0.01 -0.04 1 0.01 -0.20 -0.02 0.17 0.23 -0.06 
  8. Soc Pro -0.08 0.10 -0.40*** -0.32*** -0.22** 0.03 -0.16 1 -0.09 -0.02 0.34** -0.10 0.47** 
  9. Lifetime Dis 0.79*** 0.16 0.05 0.16 0.13 0.03 0.17 0.02  1 -0.02 -0.12 0.10 0.09 
10. Headache 0.18 0.16ϯ 0.08 -0.03 0.02 0.10 0.21** -0.01 0.33*** 1 -0.01 -0.14 -0.07  
11. Arthritis 0.03 0.26** 0.01 -0.07 -0.10 -0.02 -0.05 -0.01 0.17 0.22* 1 0.13 0.09 
12. Education -0.13 0.11 -0.04 -0.11 -0.07 -0.02 -0.01 0.14 -0.12 -0.11 -0.05 1 0.46** 
13. DAFS -0.15 0.20** -0.30*** -0.54*** -0.51*** -0.27** 0.04 0.29*** -0.12 0.17* 0.06 0.16 1  
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical Activities of Daily Living Imp = Impairment, Human P = 
Human Perspective, Soc Pro = Social Provisions, Lifetime Dis = Lifetime Disease, DAFS = Direct Assessment of Functional Status. 
The lower diagonal represents the correlations for women and the upper diagonal represent the correlations for men.  
*p < .05, **p < .01, ***p < .001, ϯ p < .10. 
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men with more daily interference from headache, r (39) = .54, p < .001, and physical 
impairment, r (40) = .49, p < .001 had more interference from pain. Physical impairment was  
positively related to headache, suggesting that men with more daily interference from headache, 
had more physical impairment, r (39) = .48, p < .002. Education was positively related to DAFS, 
suggesting that men with more objective ability, had higher education levels, r (41) = .46, p < 
.002.  
Exploratory Factor Analysis   
 Initial exploratory factor analysis (EFA) was conducted separately on fatigue, social 
provisions, impairment (PADL/IADL), tendermindedness and vulnerability using principal axis 
factoring with a promax rotation (Table 10). A principal axis factor was used because the 
primary purpose was to identify the least number of factors accounting for the common variance 
in the set of dimensions and removing the unexplained variability from the model. A promax 
rotation was used to assess the unique relationship between each factor and the variables.  
 Tendermindedness and vulnerability scales were reduced in the reliability stage to a two-
item scale and a four-item scale, respectively. The tendermindedness factor structures for women 
and men included the items; can never do too much for the poor (.714 and .665, respectively) and 
human needs are a priority (.714 and .665, respectively). This can be interpreted for this group 
that a more humanistic approach in concerns for others is taken.  
 Social provision was evaluated separately for the two groups. The initial factorability of 
the Social Provisions Scale was conducted on the 12 items for women and men separately. The 
Kaiser-Meyer-Olkin test (.537) of the Social Provision Scale for men indicated an inadequate 
sample size for the item level exploratory factor analysis. The analysis moved to testing the 
dimensions of social provisions.  
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The social provision scale sub-dimensions are as the follows; alliance, guidance, integration, 
attachment, worth, and nurturance. The initial EFA on the six-sub-dimensions showed 
Table 10 
 
Factor Structures 
 Loadings 
  Women   Men 
 Factor 1 Factor 2  Factor 1 Factor 2 
Tendermindedness      
Do for the poor 0.714    0.665  
Human needs priority 0.714    0.665  
    α = .63   α = .60 
Social Provision (sub-
dimensions)      
Alliance 0.702    0.709  
Guidance 0.738    0.758  
Attachment 0.578    0.636  
Worth 0.662    0.541  
    α = .75   α = .75 
Vulnerability      
Cool head  0.735    1.000  
Handle self well 0.880    0.700  
Make good decision 0.535    1.000  
    α = .70   α = .85 
Fatigue (subdimensions)      
Physical Fatigue   0.641    0.878  
Reduced Activity   0.938    0.816  
Reduced Motivation   0.577    0.666  
  α = .74   α = .80  
Disablement           
Out walking distance   0.541     0.574 
Go shopping   0.572     0.703 
Prepare meals   0.738     0.562 
Do housework   0.673     0.775 
Dress and undress  0.820      0.842   
Own appearance  0.646      0.478   
Walk  0.655      0.709   
  α = .76 α = .81   α = .75 α = .85 
similar results on the Kaiser-Meyer-Olkin measure for men (.745) exceeding the 
recommendation value of .6 and the Bartlett’s test of sphericity reached statistical significance, 
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supporting the factorability of the correlation matrix. Differences between each group required 
reducing the factor structure by removing integration and nurturance. For men, the factor 
structure results were alliance (.709), guidance (.758), attachment (.636), and worth (.541). For 
women, the factor structure results were alliance (.702), guidance (.738), attachment (.578), and 
worth (.662). For both groups, alliance and guidance were the most prominent dimensions and 
explained 75.7% and 75.8% of the variance, respectively. 
 The scale for vulnerability was made up of three items. The items in the scale are “cool 
head in emergencies,” “handle myself pretty well,” and “still make good decisions”. In 
vulnerability, the factor structure for women and men for “cool head in emergencies” was .735 
and 1.00, respectively. For “handle myself pretty well” the loading were .880 and .700, 
respectively and for “still make good decisions” the loadings for women and men were .535 and 
1.00, respectively.  These items represent this samples’ feeling of low vulnerability. 
 The initial factor analysis of the Multidimensional Fatigue Inventory was conducted on 
the 20 items for women and men separately. The Kaiser-Meyer-Olkin measure indicated that 
there was not an adequate sample size to conduct the EFA (.547) for men. The results for the 
women only showed a Kaiser-Meyer-Olkin measure indicated the sample size was adequate and 
a six-factor extraction was achieved. Due to the small sample size for men, it was decided to 
move away from the item level scale and move to testing the five subdimensions for the fatigue 
scale. The five dimensions for the Multidimensional Fatigue Inventory are general fatigue, 
physical fatigue, reduced activity, reduced motivation and mental fatigue. Differences between 
each group required reducing the factor structure by removing general fatigue and mental 
fatigue. These reductions resulted in a three-indicator structure that was common between both 
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groups. For men, the factor structure results were physical fatigue (0.878), reduced activity 
(0.816), reduced motivation (0.666). Physical fatigue and reduced fatigue were the strong  
influences. For women, the factor structure results were physical fatigue (0.641), reduced activity 
(0.938), reduced motivation (0.577) showing reduced fatigue as being more prominent than 
physical fatigue and reduced motivation. Fatigue was measured using the four subdimensions, 
general fatigue, physical fatigue, reduced activity, and reduced motivation.     
 For impairment, a two-factor structure was achieved for both groups. For women and 
men factor one (physical ADL) included dress and undress (.820 and .842), own appearance 
(.646 and .478), and walk (.655 and .709). Factor two (instrumental ADL) included outside of 
walking distance (.541 and .574), go shopping (.572 and .703), prepare meals (.738 and .562), 
and do housework (.673 and .775). The Cronbach’s alpha for women for dimension physical 
ADL and instrumental ADL (α = .76, and α = .81) and men for dimension physical ADL and 
instrumental ADL (α = .75, and α = .85), respectively.  
 Because the scales were revised through the EFA process, adjusted means were 
calculated for the new scales (Table 11). Similar to the initial scales, fatigue and social  
Table 11 
 
Mean Gender Differences in the Disablement Process Model 
Characteristics   Women Men 
 M SD n M SD n t df 
Revised Scales   
Fatigue -2.35 7.61 141 -2.65 7.09 48 -0.23 189 
IADL Imp 3.01 2.42 152 1.81 2.22 54 -3.19** 206 
PADL Imp 0.97 7.32 151 0.69 1.16 54 -1.42 205 
Human Perspective 1.47 1.03 116 1.00 1.31 50 -2.27* 166 
Vulnerability -3.31 1.31 153 -3.69 1.06 54 -2.08* 207 
Social Provisions 25.19 2.11 135 25.12 2.04 50 -0.75 185 
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical Activities of Daily 
Living Imp = Impairment. 
 *p < .05. **p < .01. 
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provisions showed no significant gender differences. Before revising the scales, there were 
significant gender differences in impairment. There did remain significant gender differences for 
instrumental impairment (M = 3.01, SD = 2.42, for women and M = 1.81, SD = 2.22 for men, t = 
-3.19, p < .01). 
 Vulnerability showed gender differences in the original scale. The revised vulnerability 
scale also showed statistically significant gender differences (M = -3.31, SD = 1.31, for women 
and M = -3.69, SD = 1.06 for men, t = -2.08, p = .05). Finally, in the process of revising the 
tendermindedness scale, the scale was renamed “human perspective” and now shows significant 
gender differences (M = 1.47, SD = 1.03 for women and M = 1.00, SD = 1.31 for men, t = -2.27, 
p < .05). Further, the single variable of hard headed-tough minded was included to determine 
mean differences. There were no mean differences between the two groups for hard headed-
tough minded (Women: M = 0.05, SD = .94, Men: M = - 0.04, SD = .91, t = -0.56, p = 0.57). 
There were no significant correlations for hard headed tough minded. In the following analyses 
“human perspective” was used for analyses. 
Measurement Model 
           The measurement model for the entire group included the latent variables for 
tendermindedness, vulnerability, fatigue, social provisions, and impairment (measured as 
physical impairment and instrumental impairment) and manifest variables disease, pain, gender, 
headache, and arthritis, as well as the covariates, age, race and cognitive functioning. The 
exogenous variables in the model were correlated. There was a post hoc addition of two 
correlated residuals within instrumental impairment as well as physical impairment. The model 
fit was acceptable, χ2 (df=265) = 349.49, p < .001, CFI = 0.95 and RMSEA = 0.04. In the 
following models, impairment is represented by physical and instrumental impairment as well as 
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an alternative model that includes DAFS as the outcome. Also, the latent variable that represents 
tendermindedness is termed human perspective. This was derived from the two items that were 
determined through factor analysis. The factor loadings for the measurement model are provided 
in Table 12.  
Table 12 
Factor Loadings for the Combined Group Measurement Model 
 b SE t β 
Disease   1.00 0.00 - 0.00 
Headache   1.00 0.00 - 0.00 
Arthritis   1.00 0.00 - 0.00 
Pain   1.00 0.00 - 0.00 
Fatigue  
   General Fatigue   1.00 0.00 999.00 0.77  
   Physical Fatigue   1.32 0.13 9.86 0.82 
   Reduced Activity   0.53 0.07 7.42 0.60 
   Reduced Motivation   0.70 0.10 7.30 0.55 
Instrumental Impairment  
   Can you get to places out of walking distance 1.00 0.00 999.00 0.69 
   Can you go shopping for groceries  1.17 0.13 9.30 0.73 
   Can you prepare your own meals   1.14 0.13 8.69 0.72 
   Can you do your housework   1.38 0.14 9.85 0.82 
Physical Impairment    
   Can you dress and undress yourself  1.00 0.00 999.00 0.90 
   Can you take care of your own appearance 0.67 0.06 11.42 0.73 
   Can you walk   1.16 0.13 8.89 0.68 
 Human Perspective  
   Can Never Do Too Much For The Poor  1.00 0.00 999.00 0.61 
   Human Needs are a Priority   0.93 0.27 3.44 0.77 
Vulnerability 
  Cool Head In Emergencies   1.00 0.00 999.00 0.84 
  Handle Myself Pretty Well   0.95 0.12 7.89 0.88 
  Still Make Good Decisions   0.57 0.08 7.10 0.55 
Social Provisions  
  Alliance   1.00 0.00 999.00 0.71 
  Guidance   1.02 0.12 8.44 0.74 
  Attachment   0.98  0.15 6.49 0.58 
  Worth   1.15 0.16 7.05 0.64 
Gender                                                                       1.00        0.00         -              0.00   
Age   1.00 0.00 - 0.00 
Ethnicity   1.00 0.00 - 0.00 
Cognitive Function   1.00 0.00 - 0.00 
Note. All loadings were significant at the p < .001.  
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The correlations for the latent variables and control variables are provided in Table 13. 
Instrumental impairment was positively related to physical impairment, fatigue and age, 
suggesting that those with higher instrumental impairment had higher physical impairment, r = 
0.61, p = .001, fatigue, r = 0.54, p = .001, and age, r = 0.60, p = .001.  
Full Structural Equation Model    
 Impairment model. Based on the measurement model, where all exogenous variables 
remain correlated and two correlated residuals, regression paths were added to evaluate the full 
structural model. Disease was regressed on human perspective, vulnerability, social provisions, 
and gender. Next, headache was regressed on human perspective, vulnerability, social 
provisions, and gender. Arthritis was regressed on human perspective, vulnerability, social 
provisions, and gender. Pain was regressed on disease, headache, arthritis, human perspective, 
vulnerability, social provisions, and gender. Fatigue was regressed on pain, human perspective, 
vulnerability, social provisions, and gender. Instrumental impairment was regressed on, fatigue, 
human perspective, vulnerability, social provisions, and gender. Physical impairment was 
regressed on fatigue, human perspective, vulnerability, social provisions, and gender. Further, all 
of the measures were regressed on the covariates, age, ethnicity and cognitive functioning. The 
full structural model for the combined group was tested. The hypothesized model showed 
adequate model fit, χ2 (df = 276) = 363.79 p < .000, CFI = 0.94 and the RMSEA = 0.04.  In order 
to improve the CFI fit, one direct path was added from pain to physical impairment. The 
hypothesized model then showed an improved model fit, χ2 (df = 274) = 347.07, p < .001, CFI = 
0.95 and the RMSEA = 0.04. The χ2 difference when adding the single path was Δχ2 (df= 2) = 
16.72, p < 0.05, suggesting that adding the single path resulted in a significantly better model. 
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 Table 13 
Summary of Correlations for the Measurement Model for Women and Men Combined 
 1 2 3 4 5 6 7 8 9 10 11 12 13 
  1. Human P             1.00  
  2. Vulnerability 0.00  1.00 
  3. IADL Imp 0.03 0.05 1.00 
  4. PADL Imp 0.11 0.03 0.61***  1.00 
  5. Fatigue 0.20* 0.13 0.54***    0.38***   1.00 
  6. Soc Pro -0.04 -0.14 -0.31*** -0.15 -0.42*** 1.00 
  7. Disease 0.18 -0.05 0.07 0.15 0.01 -0.06       1.00 
  8. Pain  -0.10 -0.06* -0.13** 0.06 -0.06 0.16 0.05 1.00 
  9. Gender 0.20** 0.08 0.22 0.07 -0.01 0.05 0.09 -0.14       1.00 
10. Headache -0.19 0.06*** 0.09 0.12 0.11 -0.03 0.16* 0.28***  -0.11 1.00 
11. Arthritis 0.04 -0.03** -0.01 -0.10 -0.03 -0.02 0.04 0.17* 0.08 0.17* 1.00 
12. Ethnicity 0.14 -0.13 0.10 0.09 -0.07 -0.09 0.09 0.01       0.04 0.09 0.27*** 1.00  
13. Age                     0.18* 0.08 0.60*** 0.37*** 0.36*** -0.30*** 0.04 -0.22** 0.17** 0.07 -0.09 -0.00 1.00  
14. Cognitive F       -0.29*** 0.00*** -0.38*** -0.38***  -0.20** 0.29*** -0.22** 0.09 -0.11 0.03 0.04 -0.12 -0.48*** 
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical Activities of Daily Living Imp = Impairment, Human P = 
Human Perspective, Soc Pro = Social Provisions, Cognitive F = Cognitive Function. *p < .05. **p < .01. ***p < .001. 
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 In the hypothesized model, the direct effects are shown in Table 14 and Figure 3, showed 
seven statistically significant paths. The individual regression weights for women and men are 
also depicted in Figure 3 and represent the differential regression coefficients. It is noted that 
these values do not represent significant differences likely to the small number of men in the 
sample, but for completion of the model, they are provided as additional information.  
 Beginning with instrumental impairment, there was a significant and positive association 
between instrumental impairment and fatigue, β = 0.41, SE = .08, t = 5.53, p < .001, suggesting 
that higher levels of fatigue were associated with higher levels of instrumental impairment. There 
was a significant and positive association between instrumental impairment and gender, β = 0.19, 
SE =.06, t = 3.25, p < .001, suggesting women experienced higher rates of impairment than men. 
There was a significant and negative association between instrumental impairment  and human 
perspective, β = -0.19, SE =.09, t = -2.39, p < .02, suggesting that higher levels of human 
perspective were associated with lower levels of instrumental impairment. There was significant 
and positive association between physical impairment and fatigue, β = 0.36, SE = .10, t = 3.88, p 
< .001, suggesting higher levels of fatigue were associated with higher physical impairment. 
There was significant and positive association between physical impairment and pain, β = 0.18, 
SE = .03, t = 2.52, p < .01, suggesting more daily interference from pain was associated with 
higher physical impairment. There was a significant and negative direct effect between fatigue 
and social provisions, β = -0.36, SE =.09, t = -4.15, p < .001, suggesting that higher levels of 
support were associated with lower levels of fatigue. There was significant and positive 
association between pain and headache, β = 0.27, SE = .08, t = 3.62, p < .001, suggesting that 
more daily interference from headache was associated with higher levels of pain. There was a 
statistical trend between pain and arthritis, β = 0.13, SE = .08, t = 1.77, p < .08, suggesting that 
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higher levels of arthritis were associated with higher levels of pain. There was a statistical trend 
between fatigue and human perspective, β = 0.17, SE = .10, t = 1.76, p < .08, suggesting that 
higher human perspective was associated with more fatigue.  
Table 14 
 
Direct Effects  
 b SE   β                  t 
IADL Imp  
   Fatigue 0.11 0.08 0.41 5.53 *** 
   Gender 0.20 0.06 0.19 3.25 ***   
   Age 0.39 0.07 0.39 5.49 *** 
   Mental Status -0.02 0.07 -0.13  -1.78 Ϯ      
   Human P -0.22 0.09 -0.19 -2.39 ** 
   Ethnicity 0.17 0.06 0.14 2.14 * 
PADL Imp  
   Fatigue 0.08 0.09 0.36 3.88 *** 
   Pain 0.07 0.03 0.18 2.52** 
   Age 0.13 0.08 0.15 1.82 Ϯ 
   Mental Status -0.03 0.08 -0.28 -3.50 *** 
Pain  
   Age -0.32 0.09 -0.20 -2.29 *   
   Headache 0.21 0.08 0.27 3.62 *** 
   Arthritis 0.36 0.08 0.13 1.77  Ϯ 
Fatigue  
   Soc Pro -1.52 0.09 -0.36 -4.15 *** 
   Age 1.03 0.08 0.26 3.16 ** 
   Human P 0.67 0.10 0.17 1.76 Ϯ 
Disease  
   Mental Status -0.07 0.10 -0.22 -2.32 *   
Headache 
   Human P -0.40 0.11 -0.19 -1.71 Ϯ 
   Ethnicity 0.36 0.08 0.14 1.69 Ϯ 
   Age 0.31 0.09 0.15 1.66 Ϯ 
Arthritis 
   Ethnicity 0.20 0.08 0.26 3.50 *** 
   
 
 
  
 
Note.  IADL = Instrumental Activities of Daily 
Living/PADL = Physical Activities of Daily Living Imp = 
Impairment, Soc Pro = Social Provisions, Human P = 
Human perspective. Only significant paths are shown.  
Ϯp < .10. *p < .05. **p < .01. ***p < .001.  
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There was a statistical trend between headache and human perspective, β = -0.19, SE =.11, t = -
1.71, p < .09, suggesting that higher levels of human perspective were associated with less 
reported headache.   
 There were eleven significant direct effects for the covariates (Table 14) and the items in 
the DPM. Covariates are intersections and have an effect on many parts of the disablement 
process model. There were significant and positive associations between IADL impairment and 
age, β = 0.39, SE =.07, t = 5.49, p < .001, suggesting that age was associated with higher rates of 
IADL impairment. Age made the strongest unique contribution to explain IADL impairment. 
There were significant and positive associations between instrumental impairment and ethnicity, 
β = 0.14, SE =.06, t = 2.14, p < .03, suggesting that African Americans reported more 
instrumental limitations than their Caucasian counterparts. There was a significant and positive 
effect between physical impairment and age, β = 0.15, SE =.08, t = 1.82, p < .07, suggesting age 
was associated with higher rates of physical impairment. There was also a significant and 
negative direct association between physical impairment and cognitive functioning, β = -0.28, SE 
= .08, t = -3.50, p < .001, suggesting that higher levels of mental status were associated with 
lower physical impairment. Age was the strongest unique contributor to explain physical 
impairment. There was a significant and positive relationship between fatigue and age, β = 0.26, 
SE .08, t = 3.17, p < .01, suggesting that age was associated with higher levels of fatigue. There 
was a significant and negative effect between pain and age, β = -0.20, SE .09, t = -2.29, p < .02, 
suggesting that older adults experienced more daily interference from pain. There was a 
significant and negative association between disease and cognitive functioning, β = -0.22, SE 
=.10, t = -2.32, p < .02, suggesting that higher levels cognitive functioning were associated with 
lower number of disease. There was also a significant and negative association between 
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instrumental impairment and cognitive functioning, β = -0.13, SE .07, t = -1.78, p < .10, 
suggesting lower cognitive functioning was associated with higher instrumental impairment. 
There was a significant and positive association between arthritis and ethnicity, β = 0.26, SE .08, 
t = 3.50, p < .09, suggesting that African Americans were more likely to report arthritis than their 
Caucasian counterparts. 
There was a statistical trend between headache and ethnicity, β = 0.14, SE .08, t = 1.70, p 
< .09, suggesting that African Americans were more likely to report headache than their 
Caucasian counterparts. There was a statistical trend between headache and age, β = 0.15, SE 
.09, t = 1.66, p < .10, suggesting that centenarians were more likely to report headache. 
 Also, in Figure 3, the post hoc tests show the results for human perspective, social 
provisions and vulnerability and the variables of the main pathway (disease, pain, fatigue, and 
impairment) separately for women and men. None of the paths were significant, and the 
information is provided to clarify whether gender might moderate some of the associations in the 
model.  
 The indirect effects (Table 15), were tested using Mplus (Muthén & Muthén, 2010). For 
all indirect effects, a bootstrap of 500 was used to obtain standard errors of the model parameter 
estimates. First, direct effect paths between the outcome variables (instrumental impairment and 
physical impairment) and vulnerability, human perspective and social provisions were specified 
in the model. Next, the indirect paths for each measure, for example, a path between gender and 
instrumental impairment was mediated by human perspective. This pattern was evaluated for 
vulnerability, human perspective and social provisions. Paths from outside the main pathway 
(vulnerability, human perspective and social provisions) through fatigue to instrumental 
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 Figure 3. Disablement process model direct effects. HP = Human Perspective, SP= Social Provisions, Vuln = Vulnerability, W = 
Women, and M = Men. Only significant pathways are shown, except for the main pathway non-significant paths: disease to pain 
relationship and pain to fatigue relationship.
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impairment and physical impairment were also examined. There was one statistically significant 
path. The path from social provisions (-.20) to instrumental impairment (.10) was mediated by 
fatigue (-0.02). Fatigue partially mediated the relationship between social provisions and 
instrumental impairment. Next, to test the indirect effects of gender, paths from gender through 
the variables outside the main pathway (vulnerability, human perspective and social provisions) 
to instrumental impairment and physical impairment were examined; none of these were 
statistically significant.  
 
 
 
 
              β1 β2   t β1 β2 t 
Vulnerability→Fatigue -0.002 -0.430 -0.001 -0.385 
Human P→Fatigue 0.008 0.854 0.003 0.797 
Soc Pro→Fatigue -0.020 -2.552** -0.010 -1.786 Ϯ 
 
Gender→Vulnerability 0.000 -0.347 0.000 -0.142 
Gender→Human P 0.000 -0.869 0.000 0.146  
Gender→Soc Pro 0.000 0.032 0.000 0.081 
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical 
Activities of Daily Living Imp = Impairment, Human P = Human 
Perspective, Soc Pro = Social Provisions. **p < .01, Ϯ  p < .10. 
 
 To test for moderation, interactions terms were included in hypothesized model (Table 
16) to examine whether gender (recoded as W = 1; M = -1) moderated any of the bivariate 
relationships in the model. After centering vulnerability, human perspective and social 
provisions, the interactions were entered into the model. None of the interactions were 
statistically significant. Next, I evaluated the additional variance explained after adding the 
interaction terms. The changes in explained variance were minimal (no greater than 0.01) for the 
three interactions and there was no change in explained variance for the remaining interactions. 
   
Table 15 
 
Indirect Effects for the Disablement Process Model 
 IADL Imp             PADL Imp 
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Table 16 
 
Moderating Effects of Gender on the Disablement Process Model 
Gender Interaction Disease t Pain t Fatigue t IADL Imp t PADL Imp t 
VulnerabilityXGender -0.020 1.326 -0.005 0.920 0.004 -1.047 -0.002 1.256 -0.000 0.224 
Human PerspectiveXGender -0.002 0.343 -0.001 0.191 0.019 -0.371 -0.001 0.479 -0.001 0.790 
Social ProvisionsXGender 0.003 0.785 0.001 1.291 0.004 0.737 -0.000 -0.812 -0.000 -0.247 
Note. IADL = Instrumental Activities of Daily Living/PADL = Physical Activities of Daily Living Imp = 
Impairment.  
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Alternative model. The alternative model includes the Direct Assessment of Functional Status 
(DAFS) as the outcome variable in the hypothesized DPM, replacing instrumental and physical 
impairment. Using the structural model from the impairment model, instrumental and  
physical impairment was replaced by DAFS (Direct Assessment of Functional Status) as the 
outcome variable in the model. The hypothesized fit was not optimal, χ2 (df=147) = 202.49, p < 
.001, CFI = 0.94 and the RMSEA = 0.04. The modified indices suggested to add a path from 
headache to DAFS. The hypothesized model showed an acceptable fit, χ2 (df=146) = 196.18, p < 
.001, CFI = 0.95 and the RMSEA = 0.04.  The χ2 difference when adding the single path was Δχ2 
(df= 1) = 6.31, p < 0.05, suggesting that adding the single path resulted in a significantly better 
model. 
 There were significant direct paths in the alternative model (Table 17; Figure 4).  
Because the structural model is the same as depicted in Figure 3, only resulted concerning the 
DAFS are reported; There was a significant and negative direct effect between fatigue and 
DAFS, β = -0.15, SE = .07, t = -2.15, p < .03, suggesting that higher levels of fatigue was 
associated with lower objective ability. There was a significant and positive direct effect between 
headache and DAFS, β = 0.31, SE = .01, t = 2.54, p < .01, suggesting that more daily 
interference from headache was associated with higher objective ability. 
 With regard to the covariates, there was a significant and positive direct effect between 
cognitive function and DAFS, β = 0.68, SE = .05, t = 13.68, p < .001, suggesting that more 
cognitive ability was associated with higher objective ability. There was a significant and 
negative direct effect between age and DAFS, β = -0.15 SE = .06, t = -2.51, p < .01, suggesting 
that age is associated with lower objective ability.  
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 The indirect effects (Table 18, Figure 4), paths from outside the main pathway (i.e., 
vulnerability, human perspective and social provisions) through fatigue to instrumental 
impairment and physical impairment were examined. None of these paths were statistically 
significant. Next, the indirect effects of gender, paths from gender through the variables outside 
the main pathway (i.e., vulnerability, human perspective, and social provisions) to DAFS were 
examined; none of these were statistically significant. 
Table 17 
Direct Effects for Direct Assessment of Functional Status 
 
 
DAFS  
   Headache      0.02      0.01        0.31    2.54** 
   Fatigue       -1.23   0.07 -0.15 -2.15 * 
   Age -0.24 0.06 -0.15 -2.51 ** 
   Cognitive Function 2.79 0.05 0.68 13.68 *** 
Fatigue  
   Soc Pro -1.45 0.09 -0.36 -4.11 *** 
   Age 0.99 0.08 0.26 3.17 ** 
    Human P 0.62 0.10 0.17 1.74  Ϯ 
Headache 
   Human P -0.41 0.12 -0.21 -1.79  Ϯ 
   Ethnicity 0.36 0.08 0.14 1.73  Ϯ 
   Age 0.31 0.09 0.15 1.68  Ϯ 
Disease 
    Cognitive Function  -0.07 0.09 -0.22 -2.30 * 
Pain  
   Headache 0.21 0.08 0.27 3.56 *** 
   Age -0.32 0.09 -0.20 -2.28 *     
Arthritis     
   Ethnicity -0.10 0.08 0.27 3.50 *** 
    
 
 
 
 
 
          b      SE              β     t 
Note. DAFS = Direct Assessment of Functional Status, Human P 
= Human Perspective, Soc Pro = Social Provisions. Only 
significant paths are shown.  
*p < .05. **p < .01. ***p < .001. Ϯ  p < .10. 
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Table 18 
 
Indirect Effects for Direct Assessment of Functional Status 
                                                  Mediation 
                                                    DAFS 
Fatigue                                 β1 β2            t 
Vulnerability 0.000 -0.094 
Human Perspective 0.000 -0.437 
Social Provisions 0.002 1.571 
Gender 
Vulnerability 0.000 0.119 
Human Perspective 0.000 0.243 
Social Provisions -0.001 -0.460 
Note. DAFS = Direct Assessment of Functional Status. 
   
  To test for moderation, interactions terms were included in the model (Table 19) to 
examine whether gender (recoded as W = 1; M = -1) moderated any of the bivariate relationships 
in the model. After centering vulnerability, human perspective, and social provisions, the 
interactions were entered into the model. None of the interactions were statistically significant. 
Next, I evaluated the additional variance explained after adding the interaction terms. The 
changes in explained variance were minimal (no greater than 0.01) for the three interactions and 
no change for the remaining interactions.   
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Figure 4. Disablement process model direct assessment of functional status direct effects.  HP = Human Perspective, SP= Social 
Provisions, Vuln = Vulnerability, W = Women, and M = Men. Only significant pathways are shown, except for the main pathway 
non-significant paths; disease to pain relationship and pain to fatigue relationship, and fatigue to DAFS relationship. Gender to DAFS 
relationship is non-significant as well. Results were computed including covariates. 
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Table 19 
 
Moderating Effects of Gender on Direct Assessment of Functional Status 
Gender Interaction Disease t Pain t Fatigue t DAFS t  
VulnerabilityXGender 0.092 1.553 0.068 1.012 -0.124 -1.142 0.048 0.964  
Human PerspectiveXGender 0.007 0.215 0.004 0.100 -0.020 -0.342 -0.015 -1.450  
Social ProvisionsXGender 0.027 0.789 0.069 1.296 0.034 0.617 -0.006 -0.371 
Note. DAFS = Direct Assessment of Functional Status.  
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CHAPTER 5. DISCUSSION 
 This study examined gender differences and similarities using a modified disablement 
process model. In this section, I will first review the measures in terms of reliability and validity 
and evaluate the results with respect to previous literature. Further, I discuss mean group 
differences. This will be followed by a section on bivariate relationships and the current 
disablement process model. I will conclude with a section covering the theories discussed in this 
study, limitations and future research and implications.   
Measures in the Hypothesized DPM 
The measures in the proposed DPM were chosen carefully to represent the conditions, 
common issues and the closest representations of gender through personality facets and social 
support. These are the important measures that are applicable to the proposed DPM and to 
identifying gender differences and similarities in oldest old adults for this research. Gender was 
measured as woman and man. Disease and pain are the two domains that remained unadjusted. 
 However, all other domains required adjustment. For example, the domain of fatigue was 
adjusted from the item level to the sub-dimension level. Using the sub-dimensions showed 
higher reliability for both groups and there were some construct differences between women and 
men. First, men identify with different forms of fatigue than women; physical fatigue has the 
highest factor loading when compared to other types of fatigue in general for men. This may be 
explained by how men are socialized to believe that physical strength is an important part of 
being a man.  
Thomson (2006) noted the lack of attention paid to masculinities in late life, so this is an 
important aspect to note here. Hurd, Clarke, and Bennett (2013) reported that men’s experience 
of losing physical strength brought on feelings of exasperation and ineffectuality. Drummond 
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(2008) demonstrated that older men tended to view their body in a very “mechanistic” way, 
where the body is a tool. Although men find themselves disengaged from common forms of 
masculine physical activity (i.e., sports), older men still have the capacity to engage in physical 
activity (Drummond, 2008). Even though the men in this sample are considerably older than the 
men in the Drummond (2008) study, they appear to identify with physical fatigue most 
significantly because they see it as the most significant loss. 
 For women, however, reduced activity was the strongest indicator of fatigue, denoting 
“doing little” or “not feeling active.” Chodorow (1989) stated, “we cannot step outside of being 
gendered and sexed; that is who we are” (p.167). Huyck (1994) stated, “one’s sense of gender 
identity and gender role are important components of one’s overall identity or sense of self” (p. 
203). Holahan (1994) noted that activities pursued across the life course were different in terms 
of lifestyle: homemakers, career workers, and income workers. She found that only the career 
workers maintained activity orientations into later adulthood. Women spend their lives in 
activity, whether it be a career, caregiving, or most often, a mixture of the two (Holahan, 1994). 
Brach et al. (2003) posited that staying active across the life course yields higher functional 
status in later life. The group of women in this study was in their 80’s and 100’s, and they are 
perhaps not as active as they once were. 
Fatigue is a very strong component in the model. The fatigue sub-dimensions shed light 
on the subtle differences based in gender for this sample of oldest old adults that helps us 
understand how gender roles shape feelings of fatigue. Knowing that physical strength remains 
important to oldest old men and being active remains important to oldest old women in this 
sample, perhaps a more gendered approach to activities would be beneficial for this age group to 
maintain their self-identity in later life.   
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The next dimension that was adjusted was IADL/PADL impairment. This dimension was 
reduced to seven items to obtain the strongest reliability for women and men. The reliability was 
stronger for the instrumental dimension than for the physical dimension for both women and 
men. The strongest indicator of physical impairment for both women and men was the inability 
to dress and undress. The next strongest indicator was the inability to walk. These make sense 
because this sample is composed of octogenarians and centenarians and physical ADL’s include 
more severe impairments which are much more difficult for this group to perform (Cress et al., 
2010). The instrumental impairment indicators were slightly different for women and men. 
Women strongly identified with the inability to no longer prepare meals. Again, this indicator 
that is highly gendered as a woman’s role and the loss of this identity shows how lack of 
continuity to their younger self (Huyck, 1994; Holahan, 1994). Conversely, men in this sample 
identified more strongly to the inability to go shopping and do housework. These indicators are 
more closely aligned with women’s roles and it is somewhat unclear why this group of men 
would express these instrumental impairments so strongly. Sheehan and Tucker-Drob (2017) 
may lend some insight to this confusion. These authors called into question the gender 
equivalence of functional impairment scales. In their study, instrumental ADL was measured by 
six questions. Noting that some items in the IADL construct “have expectations of fulfillment 
that differ by gender” (p.720) they expected to find non-equivalence on the measures (Sheehan 
& Tucker-Drob, 2017). It was only when models were allowed to measure differences by gender 
did model fit improve (Sheehan & Tucker-Drob, 2017), and it is suspected that the same is 
occurring in the impairment model.   
The domain of social provisions was adjusted from the item level to the sub-dimension 
level which resulted in a reliable scale for both groups and there were no gender construct 
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differences. Guidance and alliance were the strongest indicators for this group. According to 
Cutrona and Russell (1987) the dimensions capture unique aspects of social support, for 
example, alliance indicates a perceived quality of relationships with family and friends. Further, 
attachment is an indicator of satisfaction of intimate relationships (Cutrona & Russell, 1987). 
Social supports are valuable for older and oldest old adults as fatigue and impairment may 
gradually increase in their lives. Relying on family, children and friends for support is key in 
remaining socially active (Boerner et al., 2016; Van Der Pas et al., 2013; Yang, 2006).  
When using all the items for vulnerability, the reliability was quite low for both groups. 
The adjusted scale for vulnerability included three items: “I keep a cool head in emergencies,” “I 
can handle myself pretty well in a crisis,” and “When everything seems to be going wrong, I can 
still make good decisions.” For both women and men, the vulnerability dimension conveys 
feelings of being capable of coping. Vulnerability is traditionally considered a feminine trait 
(Lindsey, 2015). Common ways men cope with problems is through avoidance rather than 
appearing vulnerable (Whittle, Fogarty, Tugendrajch, Player, Christensen, 2015). In this case, the 
dimension suggests this group of oldest old adults is secure in their capacity to cope and handle 
themselves well.  
The reliability for the tendermindedness scale after the two-item dimension was 
established was still somewhat low. The construct was made up of the items: “We can never do 
too much for the poor and elderly” and “Human needs should always take priority over 
economic considerations.”  The loadings were stronger for women in this sample, compared to 
men. It is important to note here, that along with the factor reduction, the most important item 
“Hard headed and tough minded” was removed. Originally, the hypothesized model was to 
include this item as a proxy for feminine and masculine adherence to gender norms. The item 
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given in the interview is stated, “I’m hard headed and tough minded in my attitudes.” The 
removal of this item shifted the focus to the meaning of the two-item scale which is interpreted 
as a “humanistic perspective.” Moss (2015) posited that the humanistic perspective stresses that 
one reaches for the “capacity for self-transcending altruism” (p.13). Serlin and Criswell (2015) 
suggested “all human beings are basically creative and behave with intentionality and values. 
They emphasized human qualities of choice and self-realization; they are concerned with the 
problems that are meaningful to humans; and their ultimate concern was with the dignity and 
worth of humans” (p. 32). The two remaining items that make up the scale for tendermindedness 
definitely invoke these ideals for the women in this group. It can be interpreted that women have 
a more humanistic perspective than men in this study.  
Mean Gender Differences 
The descriptive results for the sample as a whole and between groups were as expected. 
In this study, the average number of diseases was between one and two diagnosed conditions and 
there were no mean gender differences in number of diseases. Comorbidity in this group was low 
compared to some studies of oldest old adults. Andersen-Ranberg et al. (2001) found their 
sample (n = 207) were diagnosed with around four chronic conditions using a scale of thirty-
three diseases; Jopp et al. (2016) found their sample of 112 centenarians had an average of five 
acute/chronic conditions using a scale of twenty-two diseases and conditions. However, the 
results found in this study were similar in other studies. For example, Gellert et al. (2018) 
sampled 398 centenarians who had only an average of two comorbidities, using a measure of 
thirty health conditions. Evert et al. (2003) also found similar comorbidities between women 
(2.3) and men (1.9) using ten age related diseases. It is important to note the number of diseases 
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depends on the number of diseases included in the summary score. Previous research indicates 
that these are a few of the most common diseases experienced in late life.  
 There were no mean gender differences between women and men in this study on the 
measure of pain. Pain levels in this study were relatively low. This was generally similar to other 
studies (Eslami et al., 2017; Jopp et al., 2016). Jopp et al. (2016) found their sample of 
centenarians reported pain in relation to health conditions (i.e., arthritis, back pain and 
neurological/brain conditions). Eslami et al. (2017) reported extreme levels of pain in their 
sample of women and men 70 years and older, but this was attributed to obesity.  It has been 
noted that pain has been an overlooked element of living in the oldest old in considering 
disablement (Jopp et al., 2016). More research is needed to fully understand the most common 
types and causes, as well as what interventions are needed to prevent or curtail pain in this 
population. There were no significant mean gender differences for fatigue. This finding is similar 
to Avlund et al. (2010) who also found no mean gender differences between women and men on 
fatigue.  
  There were significant mean gender differences showing women reported higher 
instrumental impairment. This is partially supported in the literature (Deeg, 2016; Díaz-Venegas 
et al, 2016; Jopp et al., 2016).  Deeg (2016) found that women had a harder time with 
instrumental impairment than their men counterparts. However, Jopp (2016) reported that men 
mention more social challenges than women and Díaz-Venegas et al. (2016) found that woman 
and men differ within instrumental impairment. They found that women had difficulty managing 
money and taking medication, but men had difficulty with housework. The group in this study 
reported less difficulty with physical impairment, and perhaps this is due to physical impairment 
indicating a severe level of impairment (i.e., inability to eat, dress and bathe). Oldest old adults 
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may feel motivated to care for themselves, however, they need and accept assistance for the 
instrumental tasks in their lives. There were no mean differences between women and men for 
physical impairment. 
  DAFS is an objective scale for activities of daily living (Lowenstein et al., 1989). There 
were significant mean gender differences for DAFS between women and men, showing women 
scored slightly lower than men in this study. DAFS for the group scored moderately high, 
meaning they are generally capable of performing tasks. This group of oldest old adults remained 
cognitively intact and they may have a connection to their ability to continue to perform daily 
tasks.  
 There were no significant mean gender differences for social provisions. Boerner et al. 
(2016) noted that family and other caregivers are important in many aspects of daily living. 
These caregivers help with instrumental and physical activities. For this group there were no 
mean gender differences in the need for help. Boerner et al. (2016) pointed out that children of 
centenarians are most likely to help with forms of daily activities. Randall et al. (2010) reported 
that centenarians have smaller networks than their octogenarian counterparts, which could be one 
reason this group reported lower levels of social provisions. It is possible, many of their 
contemporaries, siblings, and children have passed and they have fewer people to depend on.  
 There were significant mean gender differences between women and men on 
vulnerability, showing women in this sample reported to be slightly more vulnerable than men. 
This supports some research that shows women (ages 65 – 95) are frailer than their men 
counterparts at every age (Mitnitski, Song, Skoog, Broe, Cox, Grunfeld, & Rochwood, 2005). 
Also, Launeanu and Hubley (2009) found that older adults become more vulnerable across time.  
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 There were significant mean gender differences between women and men on human 
perspective. McCrae (1992) mentioned that tendermindedness is about kindness in attitude. This 
is captured in the women in this sample, where feelings of empathy and concern for others is an 
important part of who they are. More specifically, women in this study identified most closely 
with a humanistic perspective. A humanistic perspective has been said to be mindful of the 
human condition and an ever-present thought of meaningfulness of human worth (Serlin and 
Criswell, 2015). 
A univariate analysis indicated age effects for fatigue, instrumental and physical 
impairment showing centenarians reported higher levels on each measure compared to 
octogenarians. An age effect was also found for DAFS revealing that octogenarians show higher 
levels of objective ability compared to centenarians. Centenarians in this sample also reported 
higher fatigue, instrumental and physical impairment than their octogenarian counterparts, and 
octogenarians in this sample demonstrated higher objective ability compared to the centenarian 
group. There could be two alternative explanations for these findings. First, these findings are 
supported by past studies showing later cohorts report less impairment and higher ability than 
earlier cohorts (Cho et al., 2012; Rasmussen et al., 2017). The two groups in this study were born 
in different eras (centenarians between 1896 - 1907 and octogenarians between 1914 – 1924) 
they would have experienced different historical events that would shape their health, personality 
and social communities. According to Baltes, Reese, and Nesselroade (1977) effects of age 
differences and cohort (year of birth) are confounded and cross-sectional methods are flawed. 
The following results could be due to age or cohort effects. This sample of centenarians (earlier 
cohort), born between 1896 and 1907, would have seen the first states to pass women’s suffrage, 
may have been active in the continued fight for women’s suffrage in all states, and were nearing 
81 
 
the age to participate in WWI. Further, the sample of octogenarians (later cohort), born between 
1914 and 1924 would have been old enough to participate in WWII, either at home in the United 
States or abroad. These differences in experience could play a role in differing outcomes in 
health for women and men. Although it is possible that there are cohort differences in this 
sample, with these given variables, it is more likely that these are age effects for the earlier 
(older) cohort due to people approaching centenarian status (Braungart Fauth et al., 2007; Femia 
et al., 2001). 
To examine interactions between age and gender effects, there was an age and gender 
interaction for more daily interference from headache for centenarian men and more daily 
interference from pain for all groups except for centenarian women. This is partially supported 
by Hemle and Gibson (1999) who noted that young old (65 – 74) experienced higher rates of 
head pain, then there was a decline in old old (75 – 84) adults, with an increase in head pain for 
oldest old (85 +). They also found that the overall prevalence of pain was stronger for oldest old 
individuals. This supports the finding in this study of octogenarian women and centenarian men 
who reported more daily interference of headache and pain than octogenarian men and 
centenarian women. This begins to suggest some age and gender effects. Later born cohorts may 
experience more headache because of possible side effects from medication use, connections to 
other chronic diseases, or this may be viewed as part of the aging process (Hemle & Gibson, 
1999).  
Correlations of Measures in the DPM 
 Expected correlations were between fatigue and impairment, impairment and social 
provisions, fatigue and vulnerability, pain and social provisions, fatigue and social provisions, 
and vulnerability and social support. Many of these correlations are confirmed in the literature 
82 
 
about the lives of oldest old adults, such as increases in pain and fatigue results in decreased 
mobility resulting in fewer social engagements (Yang, 2006). In this study, there were many 
correlations. In a study with multiple tests, there is a possibility for Type 1 error that should be 
considered. The following correlations are somewhat unique, in that they explain more about 
gender differences between women and men.  
The following correlations were stronger for men in the sample compared to their women 
counterparts. There was a significant and positive association between headache and PADL 
impairment for men, but not for women. There were also strong correlations between pain and 
headache, and pain and physical impairment for men in this sample. For women, there was a 
strong correlation between pain and arthritis.  
Overall, there is a dearth of knowledge about the experiences of pain in oldest old adults 
(Zyczkowska, Szczerbinska, Jantzi, & Hirdes, 2007) especially concerning gender differences. 
Zyczkowska et al. (2007) did not consider gender specifically but found mixed results for pain in 
centenarians. For example, these authors examined a large population of centenarians and found 
that pain levels were lower in centenarians when compared to younger age groups (decreasing 
increments down to 65 years of age). However, centenarians in this study did experience higher 
levels of pain when diagnosed with arthritis, and the level of pain was comparable to pain 
experienced with cancer. This result is consistent with the results for arthritis in this study. 
Unfortunately, no information about oldest old adults’ experience with headache pain was found 
in other studies. These results suggest that especially men at 100 are different than their younger 
counterparts who do not experience headache pain (Hunt, Adamson, Hewitt, and Nazareth, 
2011). 
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 The DAFS was correlated with years of education for men only. Higher education was 
associated with a higher score in objective ability. Kincel (2014) found between 2007 and 2011 
that in a population of centenarian women and men, only 13.5% of women had a bachelor’s 
degree or higher compared to 21.3% of men. Higher education often leads to higher income and 
access to private healthcare. In turn, these individuals have a better chance of being diagnosed 
early and begin treatment, which increased their chances to maintain higher levels of objective 
ability.   
 The following correlations were similar between women and men in this sample. Fatigue 
and instrumental impairment were strongly correlated showing that participants who were more 
fatigued showed more instrumental impairment. Avlund et al. (2010) evaluating older adults ages 
70 – 85, noting that fatigue may be a result of losing muscle mass due to aging, and in turn, 
individuals were less able to perform activities of daily living. They also noted that fatigue is a 
safety mechanism in the body to prevent bodily injury. It could be surmised that, in this sample, 
the correlation between fatigue and instrumental impairment have the same connections.  
The Structural Equation Model for the Hypothesized DPM 
The disablement process model has not been used to evaluate oldest old adults. This 
research was seeking to find how well the model could be evaluated with a sample of 
octogenarians and centenarians. The expected association among the exogenous variables 
(gender, social provision, vulnerability, human perspective, disease, arthritis, and headache) was 
confirmed for both the impairment model and the DAFS model.  
Disease did not play a role in this model for oldest old adults. Headache was a predictor 
of pain. Pain was a predictor of physical impairment. In the proposed DPM, fatigue becomes the 
center piece for explaining what is most affecting this sample of women and men. First, fatigue 
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is the strongest predictor of both instrumental and physical impairment. This suggests that 
staying active and keeping up strength are more likely to curtail impairment. MacLeod et al. 
(2016) suggested the importance of strengthening relationships through intervention for aging 
adults could encourage more engagement. Szanton et al., (2015) noted the positive effects of 
remaining active though walking and jogging, outdoor maintenance and playing sports. Their 
sample ranged from 65 – 85, and they found that being active reduced further impairment 
(Szanton et al., 2015).  
Further, in this study, fatigue was negatively associated with social provisions which 
suggests that when there are greater social provisions, there is less fatigue. Boerner et al. (2016) 
found that children of centenarians often care for their parents by helping with daily activities, 
thus reducing the amount of fatigue that oldest old adults experience. Other family members and 
friends also share the load to lighten the burden that oldest old adults feel (Boerner et al., 2016). 
Family members encourage their oldest old loved ones to remain active, be involved and share 
activities, which results in wanting to share time with adult children, grandchildren and great 
grandchildren. This involvement, while taxing, may be often looked forward to by oldest old 
adults.  
 This is the first time that the disablement process model was used to specifically examine 
gender effects of disablement through personality facets (i.e., human perspective and 
vulnerability). In the hypothesized model, the only significant gender direct effect was between 
gender and instrumental impairment. Here, women were more likely to experience instrumental 
impairment when compared to their men counterparts. This is widely known in the literature on 
aging (Allard & Robine, 2000; Austad, 2006; Diaz-Venegas et al., 2016; Liang et al., 2008), 
however, Sheehan and Tucker-Drob (2017) caution researchers to be aware of bias in the 
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participants answers of certain items (i.e., shopping and preparing meals) that have been shown 
to inadequately consider gender roles. They suggested to only use measures that have less gender 
bias (i.e., telephone use and taking medication). This alternative is not without limitation, for 
example, losing important information, however this is a starting point to determine if there are 
true gender differences.  
There were mean gender differences for vulnerability and human perspective, which were 
proxies for feminine and masculine traits; but vulnerability and human perspective did not 
mediate or moderate in the disablement process model. Paths from gender to other variables 
within the model were not mediated by any variables in the model. Further, gender did not 
moderate any path in the model. This lends some support for the similarities hypothesis (Hyde, 
2005). Further, no gender differences were found in any other part of the disablement process 
model; rather, fatigue became an important predictor of impairment for this group of oldest old 
adults.   
There were three main predictors (i.e., human perspective, vulnerability, and social 
provisions) of disease, pain, fatigue, and impairment for women and men. Headache was a 
predictor of objective ability. Human perspective had no significant association with disease, 
pain, fatigue or instrumental/physical impairment. However, it was associated with DAFS. This 
suggests that having a more empathetic approach towards others also inspires remaining self-
driven activities. Some centenarians exhibit high levels of physical functioning (Martin et al., 
2010). This is one of the first times a personality facet has been associated with objective 
physical function outcomes. More research is needed to find the connections between these two 
measures with concern to maintaining more self-driven activity. Vulnerability had no significant 
association with disease, pain, fatigue or instrumental/physical impairment or DAFS. Social 
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provisions was associated with fatigue in the impairment model and DAFS. This shows the 
importance of social provisions, in that higher levels of social support was associated with lower 
levels of fatigue in this sample.   
 Theoretical Considerations 
  The disablement process model lends a structured frame to examine and identify health 
characteristics of many populations. In this study, the hypothesized model was used to frame 
gender differences and similarities for oldest old adults. However, this model successfully 
showed the important role of fatigue in the lives of this sample even though it was not the main 
component originally driving the hypothesized model. Fatigue, in the hypothesized model, drives 
impairment, however, there is a way to consider this process in a more positive way. If we 
consider that fatigue drives impairment, it can also be said that strength would drive ability. 
Brach et al. (2003) posited that staying active slows down the effects of disablement. The 
strengths of this model are the flexibility of the inclusion and exclusion of measures that can 
answer multiple questions for any age group. This is demonstrated by the use of DAFS as the 
outcome, where objective abilities was positively associated with human perspective. In this 
aspect, having more empathy is associated with higher objective ability, which can also be seen 
as successful aging. In this study, the DPM has shown how this group has very few diseases and 
low levels of pain. Although they experience significant amounts of fatigue, they do not consider 
themselves as vulnerable. Martin et al. (2014) highlighted research that showed how personality 
plays a role in successful aging. Being well-adjusted, coping style, and ability to adapt are all 
ways in which personality drives successful aging (Neugarten, 1972; Reichard, Livson, & 
Petersen, 1962).   
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  Vulnerability and human perspective were proxies for feminine and masculine ideals and 
behaviors. After the adjustments to the scale was completed and tested in the hypothesized DPM, 
there was equivalence on the scale between women and men, but there were mean differences 
between women and men on the measures. However, the reliability for human perspective 
remain somewhat low, calling into question the ability for replication in other similar samples. 
Health history variables could indicate life course influences in the DPM, but because there were 
so few centenarians with any specific disease, that was not possible to assess. Variables that 
might be useful in a life span model might include a more comprehensive assessment of life time 
diseases and medications; these additional variables could give a clearer picture when using the 
DPM.  
 Limitations, Future Research and Implications 
  There are several limitations to consider in this study. This research used a sample of 
octogenarians and centenarians from Georgia and can only be generalized to this group of 
people. Future research that seeks to replicate this study should maintain a similar sample make-
up and measures. Another limitation was how few men were in the sample, which reduced the 
ability to answer some questions about gender differences and similarities in this oldest old 
population, specifically through multiple group analysis. This is a common issue in gerontology 
research, particularly in research with centenarians where the selective process of men dying 
before reaching 100 years of age limits what we can learn about men. In terms of this research, 
the sample was too small to evaluate gender differences with confidence. Further, there was a 
limit to how the measures in this study could lend to the conversation of the life course. 
   This is a cross-sectional study, which was a good stepping off point in terms of 
understanding the process of impairment for this group, however, this also means I cannot 
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determine cause and effect. Future research should look at multiple time points to get a clearer 
picture of developing impairment across time. This study was also based on perceptions, self-
report of the measures (i.e., disease, pain, fatigue, impairment). Future research could evaluate 
changes that occur from eighty to one hundred, intersectionalities (i.e., gender, race, age and 
class (Calsanti & King, 2015), and cohort effects. This study should be repeated with later 
cohorts of centenarians to see if the results are related to cohort or age effects. The hypothesized 
model included a single measure for each category; future research using the disablement 
process model may want to consider including medications in the model to determine effects of 
pain on fatigue.  
  Another limitation was the disease information was collected at one time point and was 
self- reported. To grasp a life course perspective, perhaps using all the measures at multiple time 
points would give a better picture of the disablement process in aging adults. Pain was measured 
through a single question, and in the hypothesized model pain was not statistically associated 
with fatigue. Also, a qualitative approach would add more details to explain pain experienced by 
oldest old adults. In this sample, there was no significant association between pain and fatigue. It 
is possible that individuals had not consistent reaction to pain; some people may take pain as a 
challenge and remain active, whereas others may “give in” and decide that fatigue would be 
remedied by resting for a period of time. Depressive symptoms and perceived economic status 
were shown to partially mediate the effects of functional limitation on disablement (Phillips & 
Stuifbergen, 2010). Perhaps more sophisticated measures are needed, or more appropriate 
measures associated with centenarians would provide better results when using this model.   
  In this study, measurement equivalence through confirmatory factor analysis (CFA) was 
not completed due to inadequate sample size. If CFA could have been evaluated, equal 
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parameters could have been specified. It would be useful, in future studies, for confirmatory 
factor analysis to be conducted, with a larger sample.    
  In the hypothesized disablement process model, disease was a problematic measure. This 
variable was a simple sum of multiple common diseases and did not take into account disease 
management, intensity and severity of illnesses, the symptoms that accompany the diseases and 
medication use. Some of these measures were not available for analysis. These factors still 
remain important and in future research, to have a clearer picture of disease and its effects, these 
should be accounted for. Also, research has noted that centenarians are often those who have 
escaped or delayed certain diseases and conditions, as well as successfully survived diseases 
(Evert et al., 2003). More research could elaborate to give a more complete understanding of 
how disease truly fits into the DPM for  octogenarians and centenarians. 
  The scale for human perspective resulted in a two-item scale. This is problematic as the 
reliability remained low. Also, the main item, “hard-headed and tough minded,” was removed 
from the scale entirely. The loss of this item in the model limited the ability to determine strong 
connections to gender (i.e., feminine/masculine) that was originally hoped for. Ideally, to 
confidently identify gender, the scales that represent feminine and masculine identity need to be 
reliable. More concise scales are needed to reliably identify gender identity and conformity, or 
the questions posed in this study and other questions will remain vague and unanswered.  
  This research sheds some light on the understanding of how gender plays a role in pain, 
fatigue and impairment. Findings show, in many ways, this group has much in common. For 
instance, the deeper nuances of how gender affects impairment have yet to be discovered. 
Perhaps a deeper dive into the construction of scales for activities of daily living that mirror 
feminine and masculine roles could shed more light on differing health outcomes for women and 
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men. Further, this study found that fatigue is what really drives impairment in this group of 
women and men. These results also support past research concerning women’s association with 
higher impairment (Braungart Fauth et al., 2007; Díaz-Venegas et al., 2016; Femia et al., 2001; 
Kingston et al., 2014; Lee, Kahana, & Kahana, 2016). Policies and programs should be geared 
towards interventions across the life span (Brach et al.,2003; Stiggelbout & Hopman-Rock, 
2011). Perhaps the focus does not need to be on disease. In the hypothesized model, disease and 
pain where not significantly related to disability. When caring for oldest old adults, practitioners 
may want to focus more time on fatigue and its relationship to social provisions. In the 
hypothesized model, fatigue was a driving component and social support lessened the negative 
effects of fatigue for this sample. Further, this sample only consisted of fifty-five men. 
Generally, these men were in good health, so what is it that allowed them to live so long? One 
clue may be connected to their humanistic approach to life, but more research into how this is 
connected to gender, fatigue and impairment is needed. Living to 100 and beyond is becoming 
more common with each passing decade. With living longer, the goal should be to live longer 
and healthier.  
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